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Reference to conmercial products, trade names, or manufacturer? 
is for purposes of example and illustration* Such references do 
not constitute endorsement by tf\e Office-of Water Program Opera- 
tions, U*S, Environmental Protectioru Agency • 

This manual has been prepared from the Nationals-Interim Primary 
Drinking Water Regulations and the references contained thereir| 
which constitute the legal authoriity foV<theSe procedures • When 
used within a State having been g^ranted primary enforcement • 
authority, that-State's regulations will then constitute the 
legal authority and should be fallowed • 
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months also m&kes clear that a system 
may qualify ai a public water system 
even if it is n9^^)pen every day during a 
given month. 

Once "public" water-system'* has been 
defined, it is necessary to define the two 



terim Primary Drinking Water Regula- 
tions prior to their effective date. 

, Non-Community Systems • 

"Non -community systems" are basic-* 
ally those systems which serve .transients. 



PART 141 NATIONAL INTERIiyi^PRIMARY "^^^^^ types of public water systems — They Include hotels, motels, restaurants, 



DRINKING WATEfi REGUUTIONS 

* On March 14, 1975, the Environmental 
Protection Agency (EPA) proposed Na- 
tional Interim Primary Drlnlciiag Water 
Regulations pursuant to sections* 1412, 
1414. 1415. and^l450 of the Public Health 
Service Act ("th6 Act"), as amended by 
the Safe Drinking Water Act ("SDWA," 
Pub. L. 93-523), 40 PR 11990. EPA held 
public hearings on the proposed regtlla- 
tions in Boston. Chicago,, San ^YancisQo, 
and Washington during* the month of 
April. Several thousand pages of com- 
ments on the proposed regulations were 
received and evaluated In addition, the 
Agency has received comments and in- 



those serving Residents and those serv- 
^g transients or Intennlttent users. The 
possible health, eifects of a contaminant 
In drinking water In many cases are quite 
different for a person drinking the Water 
for aOong period of time than for a per- 
son drinking thef water only briefly or in- 
tennittently. Different regulatory con- 
siderations may in some cases apply Uy 
systems which serve residents as opposed " 
to systems* which serve transients or in^ 
termlttent users. Accordingly, § 141.2(e) 
^ makes clear that all "public water sys- 
tems" fall within either tHe category of 
"community water systems" or the cate- 
' gory of "non-community water systems." 
To mtike clear which regulatory requlre- 



formatlon on the ^proposed regulations me nts apply to which type of system, the 
ot^^i^i-x^- A J category covered Is specifically indicated 

thi'Oughout the regulations. 

The proposed regulations deflned a 
"community water system" as "a public 
water system which serves a population 
of which 70 percent or greater are resi- 
dents." Rellanqe In the proposed deflni- 
tlon qn the percentage of water system 
users who are residents would resuft in 
treating som^ fairly large resort oom- 
mxmitles with many year-round residents 
as non-community systems. TheHfore, 
the definition of "community water sys- 
tem" has been changed to cover any sys- 
tem which serves at least 15 service con- 
nections used by year-round residents or 
serves at least 25 year-round residents. 



flom the National Drinking Water Ad 
visory Council, the Secretary of Health, 
Education, and Welfare, and from num- 
erous 'others during meetings with repre- 
sentatives of State agencies, public In- 
terest groups and others. . 

The regulations deal only with the 
basic legal requirements. Descriptive 
material will be provided in a guidance 
'manual for use fey public water systems 
and the States. ' 

The purpose of thia^^preamble to the 
final reflations is^to summarize the most 
significant changes made in the proposed 
regulations as a result of. comments re- 
ceived and the further consideration of 
available information. A more detailed 
discussion* of the comments and of 
changes in the^ proposed regulations is 
attached as Appendix* A. 

Water Systems Cover A) 



* Small Community Water Systems 



Many community water systems in the 
country are quite small. Since it is the 
Intention of the Act to provide basically - 
The SRfe Drinking Water Act aopUes the, same levels of health protection to 
to each ^'public water system," wliich is residents of small communities as to 
deflned in Section 1401t4) of the Act as residents of large cities, and since a num. 
"a system for the provision to the public ber of advanced water treatment tech- 
of piped water for human, consumption, nlciues*hre made feasible only by eco- 
if such system has at least fifteen 'se.rv Ice nomles of scale, the cost of compliance 



campgrounds, service stations, and other 
public accommodations which have.thelr 
own water system and which have at 
least 15 service connections or serve 
water to a daily average of at least 25 
persons. Some schools, factories and 
churches are also included in this cate- 
gory.. It is conservatively* estimated that 
there are over 200,000 non-community 
water systems In the country. However; it 
should be .recognized that while their 
number is large, they normally are not 
the principal source of water *for the 
people they serve. 

The regulations as proposed would 
have applied arif" maximum contaminant 
levels to non-confmunlty systems as well 
as to community systems. This approach 
failed to take Into account the, fact th?it 
the proposed ma?ilmum contaminant 
levels for organic chemicals and most in- 
organic chemicals were based on the 
potential health effects of long-term %c- 
posure. Those levels 5re not necessary ♦ 
to protect transients or intermittent 
users, ^erefore, the final regulations^ 
provide that maximum contaminant 
levels. for oVganlc chemicals, and for in- 
organic chemicals other than nitrates, 
are not *appll cable to n on,- community 
systems. An exception \vas made for ni- 
trates because they can have an adversd 
health ciTcct on susceptible infants in a 
short period of time. , 

Even without monitoring for organic 
che*nicals or most Inorganic chemicals, 
in the initial stages of Implen^entation 
of the drinking water regulations, mon- 
.Itoring results from terjs of thousands of 
non-bommunity 'systems could over- 
whelm laboratory capabilities and other 
resources, 'fhls* could delay effective Im- 
plementation of the regulations with re- 
spect to the community systems which > 
provide the water which Americans 



^='or^:^'^'^^ wUh the re.la.i™ts of theA^t ma^. ^^^^^K^J^'^J^ 



twenty-five Individuals." Privately owned- 
as well as publicly owned systems are 
covered. Service "to the public^' is inter- 
preted by EPA .to Include factories and 
private housing developments. (See gen- 
erally,. House .Report, pp. 16-17.) 

The definition of "public water sys- 
tem" proposed in the Interim Primary 
^ Drinking Water Regulations sought to 
' explain the meaning of the statutory 
reference to "regular" service. It was 

groposed to interpret thisrtem> as includ- 
ig^ service for as much as three months^ 
duriiig the year. Because the proiiosea 
^definition v^ould have excluded many 
*large campgroimds, lodges, - and other 
public accommodations which serve 
large numbers of tourists but which are 
open for slightly less than three months 
each year, the definition ln*lhe final ver- 
^slon covers systemjs serving an average of < 
at least twenty-five indivlduals.at least . 
60 days out of the year. The use of a 
minimun^ number of days rather than 



pose a serious problem for many small 
communities. The regulations \seejc to 
recognize the financial problems of small 
communities by requlrirg more realistic 
monitoring for systems serving fewisr' 
than 1,000 persons. Variances and ex- 
emptions authorized by tlie Act can al^o 
assist In dealing with economic problems 
of small community systems In appropri- 
ate cases, at least temporarily. EPA will 
provide technical assistance on effective 
treatment techniques which can be used 
by small systems. 

These methods of dealing v/ith tlie fi- 
nancial problems of some smalU com- 
munity systems may not be suCRcient In 
specific Instances to make compliance 
with all .applicable regulatory require- 
ments feasible. EPA** is commencing a 
study of potential problems faced -by 
small community systems In meeting ap- 
plicable requirement^ under the Act and 
these rei^^tlons, and, If necessary, wUI 

make additional adjustments In' the In- - sanitary surveys on a systematic bm\B< 



non-community systems will be given 
two years after, thd eftectlve date of the 
regulations to commence monitoring, tn 
the nieantlme,* non-communjty systems 
which already mojiitor thelr^waten are 
encouraged Jo continue to do so.Sind the 
States arelehcouraged to take appropri- 
ate measures to test oi:^quJ,re monitor- 
ing for non-copimunlty systems that 
serve large numbers of people. 

Of course, non- community systems 
Vhich pose athreat to health should ie 
dealt* with as quickly as possible. The 
maximum contaminant levels applicable 
to non -community water systems there- 
fore will take effect 18 months after pro- 
mulgation, at the same time as levels ap- 
plicable to. community systems. Inspec- 
tion and enforcement authority will ap- 
ply^ to non-community systems sff' the 
same time as to community systems. * 

. Sanitary Surveys . , 
EI^ encourages the States to conduct 
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These on-site hispections 'ot water sys- 
tems are more effective in assuring safe 
water to the public than individual tfests 
taken fi^ the absence of sanitaiy surveys. 
The re'gtUations provide that monitor- 
ing frequencies for colif orm bacteria, can 
be changed by the entity with primaVy 
enforcement responsibility for an indi- 
vidual x^on-community system, and in 
certain circumstancos for an individual 
community system, based on the results 
of a san itary su rvey . 



MAXIMUM COWTAI gNANT Le VEI>S 

Numerous comments were received by 
EPA on the substances, selected for the 
establishment of maximum contaminant 
levels and on the leVels chosen. Congress 
anticipated, ihat the initial Interim Pri- 
mary Drinking Water Regulations would 
be based on the Public Health Service 
Standards of 1962. and this Congres- 
sional yjtent ha? been followed. Com- 
ments received on the .various. levels did 
not contain new data sufficient to re- 
quii*e the establishment of levels differ- 
ent from those contained In the Public 
Health Service Standards. 

Water Consumption 

The maximum contaminant le/els are 
based, directly or indirectly* on an as- 
sumed consumption of two liters of water 

• per day. The same assumption was used 
in the 1982 Standards. This assumption 
his been challenged because of Instances 
where much higher water consumption 

' rates occur. EPA's justlficatibn for using 
the twa-llter figure is that it already 
^represents an above average water or 
water-Jj&sed fluid Intake. Moreover, while 
the factor of safety may be somewhat re- 
duced when greater quantities of /water 
are ingested, the, maximum contaminant 
levels based on the two-liter flghre pro- 
vide substantial protection to virtually 
all consumers. If, as has been suggested, 
a water'tTorisiunptlon rate of eight liters" 

4 per day is used ^ the basis for maxi- 
mum contaminant l^^el, all of the prt-. 
posed MCL's would have to be divided by 
four, greatly increasing the monitoring 
difficulties, and in some cases challenr- 
Ing the aensltlvity of accepted analytical 
procedures. It could be expected, in such 
a case, that the maximum 'contatnln^nt 
levels would be exceeded to a signlflcant 
degree, and ythat specialized tr^gtment 
techniques- would- be required to order 

' that the contaminant levels would be re- 
duced. Tht economic impact of a move 
in this direction would be enormous. It 
ts not. technically or economically feasi- 
ble to base maximum contaminant levels 
on iuiU3ually high consiunptlon rates. 

SaItot Factors 

A question was raised about the fact 
that different safety factors are con. 
tcdned in various maximum contaminant 
levels.'^ ^The levds are not intehded to 
have a uniform safety factor, at least 
partly because the knowJe4get)f and-the 
nature of the health risks of the variotis 
contaminants vax^ widely. The levels set 
are the result of. e«Jerience, evaluation 
o£>.the aval£ble /data, and -professional 



judgment. They have withstood the test ' 
of time and of professional review. They 
^re being subjected to further, review by 
th& National Academy of Sciences In con- 
nection with development of data for the 
Revised PrlmaiT Drinking Water'Regu- 
latlons. 

MCL*s BASE0 ON Temperature 

A question was also raised as to 
^vhether ranges of maxlm\j^m contami- 
nant levels slTOUld be established on the 
basis of the climate In the area served 
by the public water system, as was done 
with Auorlde! EP^ believes that the use . 
of a temperature scale for fluoride is 
more appropriate than for other chemi- 
cals because of the studies available on 
the fluoride- temperature relationship 
and because there is a small margin with 
fluoride between beneflclal levels 'and 
levels that cause adverse health effects. 

MCL's Deleted 

Three proposed maximum contami- 
nant levels have been ellmlijated In Uie 
flnal regulations because tnly are not 
justified by the available data. One of 
these Is carbon chloroform extract 
(CCE) , which is discussed ' separately 
below. The others are the proposed levels 
for the standard bacterial plate count 
and cyanide. In the case, of .thC' plate 
count, It Is believed that .the collform 
limits contained In the regulations* com- 
bined with the turbidity maximum con^^ 
tamlnant fevel. adequately deal with 
bacterial contamination. However, EPA 
continues to believe that the standard 
plate count Is a^ valid Indicator of 
bacteriological quality of drinking water, 

' and recommends that ft be used In ap- 
propriate cases In conjunction with ihe 

, collform tests as an operatlonaLtool. 
"ITie .pj:oposed maximum coi^nnlnant 
level for cyanide was eliminated because 

» tiie possibility of cyanide contamination 
can be effectively addressed only by the 
use Of emergency Iftctlon, such as under 
Section 1431 of the Act. EPA's 1969 Com- 
munity" Water Supply Study did not 
reveal a single Instance in which cyanide 
was present In a water system at a level 
greater than one-thousandth pf the level 
at which cyanide is toxic to humans. 

Available data Indicltte that cyanide 
will be present in water-systems at toxic 
levels only in the event of an accident, 
sUch as a spill from a barge coyision. 
Maximum contaminant levels are not 
the appropriate vehicle for dealing with 
such rare, accidental contamination. 

Heptachor, . heptachlor epoxide 
and chlordane have also been removed 
from the list of maximum contaminant 
levds at*least temporarily in view of the 
pending ca^pellation and suspensiqn 
proceedings under the Federal Insecti- 
cide, Fungicide .and Rodehticide Act in- 
volving those p^tlcides. When the re- 

, suits of these proceedings are available,^ 
EPA will again consider Whether maxi- ■ 
mum contaminant levels should be es- 
tablished for those three pesticides. 

Sodium and Sulfates 

A number of comments were received 
on the potential health effects of sodium 



and sulfates. ^ The National Drinking 
Water Advisory Council has recom- 
mended that consideration be given to 
the monitoring of these constituents, but. 
has not recommended the Adoption of 
maximum contaminant levels because 
available data do not support Uie adop- 
tion of' any specific levels. EPA has re- 
quested the National . Academy of Sci- 
ences to Include sodium and * sulfates 
among the contaminants ^ to be studied » 
by NAS. and US Include Infoimatlon on 
the health effects of sodium and sulfates 
In the report to be made by NA3 in 
December 1976. ' - / . 

Since a*mimber of persons suffer from 
diseases wliich are Influenced by dietary 
sodium Intake and since there are others 
who wish to restrict their sodium in- 
take. It is desirable that the sodium con- 
tent of drinking water be known. Those 
affected can. bv knowing the sodium con- 
centration In their drinking water, malte 
adjustments to their diets or. Ip extreme 
cases, seeH alternative sources of water 
to ba used for drinking and food pi'epa ra- 
tion. It is recommended that the States 
Institute programs for regular monitor- 
ing of^the sodium content of drinking 
water sei-ved to the public, and for In- 
form lilg phvslcians and consumers of the 
sodium concentration In drinking watef. 

A relatlvelv high concentration of sul- 
fate, in drinking water has little or no 
known laxative effect on regular users of 
the 'water, but transclents using such 
water sometimes experience a laxative 
effect. It Is recommended that the States 
institute monitoring programs^ for sul- 
f ates) and that tratislents be notlfled If 
the sulfate conant of the water is high. ^ 
Such notification should Include an as- 
sessment of the possible physiological 
effects of consumption of the water 

PCB*s AND Asbestos 

An interagency comment expressed 
concern for asbestos and PCB's in *ii\e 
environment and noted the need for \xt ' 
least a monitoring requlrem^t, if no^;-^ 
for MCL's, for these contaminants. EPA* 
lis also concerned, but for ^e moment 
lacks sufficient* evidence, regarding ana- 
lytical methods, hcalth^effects, or occur- 
rence in the environment to establish 
^dVs, The Agency is conducting re- 
search and cooperating in research proj- 
ects to develop criteria for establishing 
needed limits as quickly as* possible. A* ^ 
monitoring study on a number of orgfanic 
chemical contaminants, including PCB*s« 
for which MCL's are not being estab- 
lished at this time, will be contained in * 
an organic chemical monitoring regula- 
tion that is being promulgated with these 
regulations. Regarding iPSbestos, HEW 
anddEPA are sponsoring a number ot 
studies this year at an approximate cost , 
of tl6 million to establish health'effects, 
anayltical methods ana occurrence. ^ 

Pomr OF Measurement 

Other comments on maximum con-- 
taminant levels focused on the proposed 
requirement that such levels i)e tested 
at the consumer's tap. Concern was ex- 
pressed over the inability of the public 
water system to control potential sources 
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of contaminants which are luider Uie 
control of the consumer. ^ ^ * 

The promulgated definition of "maxir 
tmum contamingint level/* § 141 .2Cd), re- 
tahis the requirement that the njaxi* 
mum contaminant level be^measured at*- 
the tap except in the- case of turbidjty. 
which should be, measured at the po^iit 
of entry to the distribution system. How- 
evcDi^the defiirition has been' expanded 
tojiiake Qlear that contaminants added 
to the water by cirpumstances under the 
control of the .consumer are not^the re- 
spon^bllity of the supplier of water, , 
unlessN^e contaminants result from cor- 
rosion dTpiping and plumbing resulting, 
from the qtiality of the water suj^lied.' 
It ^ould be noted, however, that this 
requirement should not be interpreted 
as to discourage local, aggressive cross ' 
connection control measures. 

CoiiroRM Bactkria MCL*s 

The promulgated MCL's for coliform 
bacteria are basically the 1962 Public 
Health Service Standards, with minor 
refinements and clarifications. However, 
further changes may be desirable. For 
example, the MCL's for the membrane 
filter analytical method do not resolve 
the question of how.many coliform bac- 
teria are assumed to be present in a 
single highly 'Contaminated sample.* 
Some laboratories assume an upper limit 
of 50, while others seek to continue "to - 
county indivlilual 'bacteria to a level of 
100 or even Wgher in a singly sample. 
The upper limit assumed Ivjll affect the 
monthly average w^ich calculated to 
determine compliance with the MCL's. 
. Another question relating to, .the coli-^ 
form bacterfa MCL*s Is the friatter.of- 
possibfe spurious positive samples." As the 
regulations are written,' 611 routine sam- 
ples {akeft to determine compliance with 
the MCL's must be' counted, regardless 
of the results of analysis of , any check 
samples that' may be taken.. The reason 
for this Is that bacterial contamination 
Is often infemilttent or transient, and as 
a result negative check samples talcen a 
day or mdre after aTosltive sample can- 
not demonstrate that the positive r^ult 
was in error. It may bc'posslble, however, 
to prescribe a means of dealing nvith spu- 
rious positive results without, compro- 
mising the integrity of the MCL*s: 

A third question concerning the MCL's 
for coliform bacteria Is the relationship 
of monthly Averages of coliform bacteria 
levels to monthly percentages of positive 
samples. For example, the monthly ^«iv- 
^raget MCL for -the merfibrane^JUter 
method Is violated if the monthly aver- 
age exceeds one coliform bacterium per 
sample. However, for purposes of deter- 
mining .whether the monthly-*percent- 
^, ajfe-of-positive-saniple» MCL is violated, 

sample is counted^ positive only if it 
contains more -than four coliform bac* 
tcrla. Thus, It, Is possible, particularly 
when a relatively small number of sam- 
ples Ur taken, for a syistem to fail the * 
vmonthly average MCL eveh when no sin- 
gle sample taken durinjT' ^the mohth is 
out of compliance with the limit, 
^^^ese and other questions concerning 
colJ/orm bacteria MCL's will J)e re-. 
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viewed further by EPA. If review indi« 

cates that changes in the MCL's are 
desirable, those changes will be itade as 
soon as possible but within 6 months, in 
time to take effect at^e same time as 
the initial ^Interim Primary Prinking 
Water Reguiatlonsr 

Organic Chemicals 

^ The proposed maximum contaminant 
levels for orpanic pesticides, other than 
the three* wnlch are the subject of can- 
cellation and suspension proceedings, 
.have been retained. It is anticipated that 



cal monitoring pursuant to Sections 1445 
and 1450 of the Act. 

The regulatioxis require that desig- 
nated public water systems collect sam- 
ples of raw and treated water for submis- 
sion, to EPA for organics analysis. EPA 
will analyze the samples for ji number of 
broad organic parameters, including car- 
bon chloroform extract (CCE), volatile 
"abd non-volatile total organic carbon 
.(VTOC and NVTOC) , total organic chlo- 
rine (TOCl), ultraviolet absorbancy, and 
fiuorescence. In addition, monitoring will 
be required for probably 21 specific or- 
addltional organic pe^ic4des will be-* ganic compounds. Seloction of the spe- 



added to the regulations if surveys of 
pesticides in drinking water being con- 
ducted by EPA^indicate that this is 
needed. ' * 

The. proposed regulations also con- 
tained a maximuntcontaminant level for" 
organic chemicals obtained by the carbor\ 
chloroform extract (CCE) niethod. It 



cific compounds has been based on the 
occurrence or likelihood of occurrence in 
treated water, toxicity dat^ and availa^ 
bility of practical analytical methods. 
Laboratory analyses will be used to 
evaluate the extent and nature of organic 
chemical contamination of drinking 
water, to evaluate the validity of the 



was anticipated by Congress that organic -sgeneral organic parameters as surtrogates 



chemicals would be dealt with primarily 
in the Revised Primary Drinking Water 
Regulations because of the paucity of ac- 
curate data on the heahh efT^ts of vari- 
ous*o/ganic chemicals, the l&rge number 
of such chemicals, uncertainities over ap- 
propriate treatment techniques, and the 
need for additional information the 
incidence of specific organic chemicals 
in drinklpg water supplies. EPA thought 
' that ihCvCCE standard mi^t provide an 
appropriate means , of dealing with oS 
^anic cherpicals as a class pending action 
on» the Revised Primary Regulations 
• The CCB standard was originally de- 
veloped as a test for undesirable tdstes 
and bdors in drinking water. As concern 
developed ov^er the health effects of or- 
ganic chemicals, the possibility of using 
CCE as a health standard rather than 
an esthetic standard was considered. - 

As pointed out by numerous conunents, 
CCE_has many failings as an indicator 



for iheasures of harmful organic chemi- 
cals, and to determine whether there is 
an adequate basis for establishing maxi- 
mum contaminant levels for specific or- 
ganics or groups of organics. ' 

Second, EPA i&'embarking on an Inten- 
sive resea,rch program to find answers 
to>th^ following four questions: 

1. What are the effects of commonly 
occurring organic compounds on human 
health? 

What analytical procedures should 
be used to monitor finished drinking 
water to assure that any Primary Drink- 
ing Water Regulations dealing with or- 
ganics are met?' ^ 

3. Because some of these orgaiuc com- 
pounds are formed during water treat- 
ment, what changes in treatment prac- 
tices are required to minimize the for- 
mation of these compounds in treated 
water? ^ 

4. What treatment technology must. 



of health effects of organic chemicals., be applied to reduce comaminant levels 



To begin with, the fest obtains Informa 
tion on only a fraction of the total 
amount of organic chemicals in the water 
sampled. Furthermore, there is seriously 
question as to^tiie reliabflity of CCE in 
Identifying those ^ organic chemicals 
whicl\ are most s*iJspected of adverse 
health effects. In addition, there are no 
existing data on which a specific level 
for CCE cUn be established on a rational 
basis. To establish a maximum contami- 
nant level under these circumstances 
would almost certainly do more harm 
than good. It could give a false sense of 
security to persons served by systems 
which are" within the established level 
and a false sense of alarm to persons 
served by systems which exceed the level. 
It ^0 woiUd divert resources from 
efforts to find more Effective ways of 
dealing with the organic -chemicals, 
problem. . " ♦ 

, EPA believes that tha intelligent 
approach to the organic chemicals ques* 
tion is to move ahead as rapidly as pos- 
sible along two fronts. IPirst, EPA is 
adopting simultaneoiisly with these reg 
ulatiofis a Subpart E of f^rt 141, con 



to concentrations that may be specified 
in the Primary Drinking Water Regu- 
lations? 

This research will invojve health- 
effects and epidemiological ''studies, in- 
vestigations of apalytical methodology, 
and pilot plant find field studies of or- 
ganic removal unit , processes. Some 
phases of the research &re to be com- 
pleted by the ^end of this year, while 
much of the remainder are to be com- 
pleted within the n^t calendar year. 

As soon as* sufficient information is 
derived from the monitoring program 
and related research, the Interim Prir 
mary Drfaking Water. Regulations Wnl 
be amended so that* the organic chemi- 
cals problem canfte dealt with without 
delay. The mo ni wing process will be 
coniplejted within 1 yea^ 

During the interim period,, while sat- 
isfactory MCL's for organic contamina- 
tion in drinking water are being devel- 
oped, EPA wiU actln specific cases where 
appropriate to deal with organic'con"- 
tamination. Jf the EPA monitoring pro- 
gram reveals serious specific cases of 
Contamination, EPA will work with State 
an^ local authoHtle^ to -IdenUfy the 



taining requirements f ob organic cheml-. source ^nd nature of the problem and to 
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. take remedial aoClon; EPA Will ftl^/»id 
, tbe States in «dai|i(^.^«» 

analysis. V'../ /s"'':' 

The public notice fefluitism^te PJXH^ ' 
posed in $ 141.32 'did not di&tUlffuish be- 
tween community and non«-community 
publit water systems. JThey would* liave * 
required that public notice of nbn*CQm<^ 
.pliancfe with applical)le regulations be 
«made by newspaper, in water bills* and 
by other njedia for all public water sys- , 
terns. These^mruirements are Inappro- 
« priate and ineffective in the case of most 
non-community ^ter sj^stems. Those 
systems principal^ servfe transients who 
do not receive water bills from the sys- 
tesm and who probably are not exposed 
sigmificantly to the local media. A more 
effective approach would be to require 
notice that can inform 'the transient 
before he drinks the system^s water, and 
thereby both warn the transient and 
provide an incentive to the supplier of 
water to remedy the violation. Accord- 
ingly, Seclion 141.32 as adopted provides 
that in the case of nonTCommimity sys- 
tems, ttie entity with primary •enforce- 
ment: responsibility shall require that 
notice be given in a form and manner 
that will insure .that the public using 
^ uie public water system Is adequately 
informed. ^ — 

liie proposed public notice require- 
ments also failed to distinguish between 
* different types of violations of the In- 
terim Prljnary Drinking Water Regula- 
tions. Six)ce the tirgency and importance 
ofoi notice varies accbrding to the nature 
of - the "violation involved, § 141.32 • as 
promulgated seeks to match the type of 
notice required^th the type of violation 
Involved. Written notice accompanying 
a water bill or other direct notice by 
mall is required for all violations of the , 
regulations, including violations of mon- 
itoring requirements, and for the grant « 
of a variance or exemption. In addition, 
notice^by newspi^r iand notification 'to 
radio and television sta^ons is required 
whenever a maxifniun contaminant level 
Is exceeded^ or when the .entity* with 
primary enforcement responsibility re* 
quires such broader notice. 

, QtJAHXy CoifXROL AND XK9TINC 

,\ PlOCEDtmX* . *. • 

SecUon 1401(1) of the Act deQnes 
• •*primary-drinking water fcgtdatjdn" to 
include.''quality control ^and testing pro- 
cedures." The promvdgated regulations 
Include testing ^equirei^ents for each 
maximum contaminant level, including 
check samples and special samples in 
appropriate cases. The regulations also 
specify the procedures to be followed in 
analyzing saknples for each of the miaxi- 
mum'cbntaminant levels, lliese proce- 
dures will be updated from time to.time 
as advances firemade in analsrtlcaLmeth- 
ods; Fdr example, references- to ''Stand- 
ard Methods for the Examinatlpn of 
Water and-Wastewater" are to the ciur- 
rent,'13th, editiini, but these references 
wHI be changed to cite the 14th edition 
when It is available in the near future. 
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' ' A^fcisr Wewiht df\qui*^ t6n<r<rf tbr * sigiiiilc^^tjy affected. Foi^ Uiose users In 

•pidJlic irtter :*j»tems ff^ a<scurat«!:ialiprat f3«tfms serving- lt).OO0 persons or more. 
:^p1y analysis! Secti'on'Ui^S oC the cost per 

.latianspartnddcs Atialy«cs- conducted. - .capita t^ty increase from- less th&n $1.00 

1fte <pyr|>ose acternUisJng com^ -lor . systems requltint disinfection' and 

lOlante Wlttt ^mw^mntii? contamnant .lead control, ta between $16 to $36 tor.- 
lev^ mt|^t:b9 condjicted li^y a latJOratorjt ^ cont<x)l4df lurfiidity and heavy metal ^e* 

approved by entity wltiiprimatr en-, moyal. Foi systems servUig ie$s than 100 , 

' fdrcmeitt r^pon;slbmty. KPA win de-; perSbjis, the average annual per papita 

Telop as soGii pijs^ible. In jcoopcafatlpn dosjts^ or dbinfecUon.. lead control and - 

with tiii 6ta^ and other ;intetested fJiiortde/at^enic removfia are estimated to- 

parties, tdteiia ;and procedures ijoti lab- ^>e between' $2;1» and $11.80.'Hpwe^;fir, if " 

oratory certification, -A :statie,'With^ prK turbidity control or beavy metal removal 
mary enforcement . resj^onsibllity, ,wHr -weri^ required ln*a .^ystem^oJf thiis, sJsso' 

have a laboratory crertWed iiy- EPA pur* then cpsts are' expe^t^d 16o*ra*n«e^ from 

stiant to the prescribed criteria and pro* ^52 Uk $2ai per'^ear per oapita. PPA Is; 

^edures, and in turn will certify labora- aware, of the s^iouij. fcbtentlal ecqnomiiJ ' 

tories within the State. • impact 6n usets in th^se smail'systems. ■ 

Record-keeping requirements and re- Howeyer. the leglstafive histoty speGlfi^' 

ports to th^ State also will assist 'in that the regulations should be based oxi 

quality control efforts. costs that cart be rea^nably aflfor^ed by. 

pppord-kefpinc ' ^^^^ metropolitan .pr re^rional systems.* 

KEcoRD K.EEPINC ^ Further economic evaluatioh xJf theso 

Adequate record-Jceeping is necessary gystems is being conducted, apd te^listiqi 

for the proper operation and adminis tra- options for these small- systems arc being ' 

tion of a public water system. It is also reviewed. Options lhat will be iftxdef con* 

£ portent for providing information to sideratlon include less cOdtly tn^tmettt, 

e public, providing ^propriate date technologies; formation of , regional fiys- . 

for inspectiori and enforcement activities terns; and use of- tatemaflve Water 

and providing informaUdn on which-fu- sources, industrial and commcirclAl users^ 

ture regulations can be based. Accord- whether pcoitiding th^lr own.witer w 

ingly. a new § 141.33 has been added to using public systems', are riot expected 

the regulaUons to require that each pub- ^ signi^cAntly^ tlffected bV - the«f' 

lie water system maintain records of regulations. / t . ^ ' 

sample analyses and oractions to correct possible constrajbti to" the''lmplemen;^i 

vlolaUons of the Primary Drinking Water tation of the. interim primary , regula- . 

BegiUations. ^ tlons were examined. Although there . 

Economic and Cost Analysis will be an mcrease tn demand for chem- . 
A comprehensive economics study has 
been made of the Interim Primary Drtok- ,V'nf ^t^^^^^^^^ 

ing Water Regulations. This study esU- /^^^^ 

mates the coste pf the regulations, evalu- ^ a serious obstacle to implementation ^ 

ates the potenUal economift impact, and of these regulations over a reasortabla 

considers possible material and labor timeirame. r.v^\^ 
shortages. The results of this analysis are h ' 

fiummarlzed here / ^^*o' ^® °^ Federal ^Regulations Is 

' ^TDtal investment costs to^ community vj^ereby amended by tiie addition of the' 

water Systenis to achieve compliance Jf^^^^jf, "!^,^iL 
with these regulations are estimated to V^,,*^^? 

be between $1,050 and $1,765 million* It . promulgation. ^ <^ 

la. estimated that non-community sys« (it is hereby certified that thp economic And 

temswill invest an additional $24 million, imutlonary impacts, of these regulations 

The range of the estimate is due to un- ^T?^"" ff"^?'!^ •JflJJf?^ accordance 
certainty as to th^ design flow that will Executive order 11821) 
be used in installing treatment facilities. Dated: December 10, 1975. 
Systems not in compliance will have -to • wtt^cw t'v tp^tv 

consider sizing their Aew components to lU^'MT/rn*^. 
reflect average daily flow confliUons. or Aamtntstrator. ^ 

m^wdmum daiy fiow. conditions in cases ^ Subpart a— Ctnerai 

whjare system storage is not adequate. ™ *^„„^.w„.h, 
. aiils Investment will be spread over - JJJ^ ^nmtions 

several years. Investor-owned- systeriw i^yj^ coverage. 

-wlU bear about one-fourth of these C08ts< 141.4 Variances and exemptions. « 

and publicly-owned systems the. remain-* 141 as siting requirement. 

dcr. It Ifl not toUOipated that systems will l«.« mr#<?tive date. 

have difllculty financing these capital re< Sub^^rt tt*HM«xfmum CenUmlnant UveU 

qufrements. , i^^n jaximum contaminant levels for 

ta annual terms, national costs are.ex- inorganic chenucals, 

pected to be withiir the foUoWing ranges: 141.12 Uaxlmum contdbilnant levels for < 

* • r« *«*iiM— . organic chemicals. 

mmuiipns j^j jg Majilmum contaminant levels for 

Capital costs — r $14e-a47 turbidity. 

Operations and nuUntenancp..^... 203^863 141.14 Maxlmtnn microbiological contaml- 

Monitoring (routine only). I 17- 36 iiant levels. 

fPfttAi ' a4a(Ufii& ^ Subpart CT-Monlterlnf and Analytlcsl 
Toxmi -.^ , ff^iHow . ^ JIaqulrwnenU 

Although these aggregate figures -are . i4lill Ulbroblotogleal contaminant- earn- 
large, nfoet^water consumers will not-b^ — pUng Mid analytical requlremenu. ' 
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RULES AND REGULATIONS 



14m 

^41.^8 
141^9 



Sec* . 

141.29 Tutbldlty MOQpIlQS\uid uulytlcal 

requirements, « 
141.23 Inor$ftnlc cbexxtical uonpUng and 
analytical requlrementa. 
Organic chemical simpltng and 

analytical requlrementa. 
Alternative analytical techniques. 
Approved laboratories. % 
Monitoring of consemitlve bubllo 
water systems. , \ 

Subpart*!) — Rtportlng. Public HotlQcetton, end 
JJItcQra-fctepUig 

141.31 Repotting requirements. 
1<1^2 Public notification of variances, ex* 
. ' emiJtlons. and non-compliance 
*wlth regulations.' 
141.33 Record maintenance^ 

AuTHoarrr: Sec^. 1413. 1414. 1445. and ^460 
of the PubUc Health Service Act. 88 Stat. 1660 

- ^ (42 U.S.O. 300g-l. 300g-3. 300J-4. and 30QJ-9) . 

Subpart General 

.-§\-ir.l -Applicabiliir. ' ' 

. - This part establishfes primary/drinking 
v ^ater regulatlona pursuant t6 section 
; (.r^ 1412 6t the Public Health Servicfr Act, as 
"ji amended by the Safe" Drinking Water 
" . y -A(A Ohxhr L. 93-523) ; and related regula- 
/ i >^6n3 applicable to public water systems, 

; 'Z'' lii'ti? Dcfmilions. 

- . ' 'V^usifed in this part, the term: 
' ;,-(^K*^Act" tneans the Pubjlc Health 

^'v' CSeryiee Act, as amended by the Safe 
': *f ,^7:irjnlfftsg water Act, Pub. L, 9^23. 

' " ^b>. J'Contamlnant" means, any physl- 
'i/-^ ^-'.dftlV chemical, biological, or radiological 
'\ ,* f subsUince^ pr matter lit water. 

* ^ , " «j)*'7'Maxlmum contaminant level" 
«; , 'iiie^iits the maximum permissible level of 
-contaminant in water which' is de-v 
'^Jl^eted^to the free flowing outlet of irthe* 
^ 'dUtimate user of a publld water system, 
Vexcei3tiathe case of turbidity where the 
' ;maximym permissible level is measured 
|at^4he point of entry to. the distribution 
' V system. Cbntaminants added to the water 
* - under circumstazy^es controlled, by the 
' . * user; except those resulting from corro- 
sion of piping and plumbing caused^by 
water qiiklity, are excluded from.^this 
^ deflnitiom 

(d) "Person" mcaiis an individual, 
corporation, company, association, part- 
nership. State, municipality, or Federal 



(11) •'Non-community water system** 
'means a public water system that is not 
a community water system^. 
* it)^ "Sanltaw survey" means an on- 
site review of the water source, facili- 
ties,- equipment, operation and mainte^ 
nance of a public water-system for the 
purpose of evaluating .the adequacy of 
such source, facilities, equipment, op- 
eration ai)d maintenance for producing 
and distributing safe drinking water. 

(g) "Standards sample" means the 
aliquot of finished drinking water th&t is 
examined for the presence of conform 
bacteria. - * - » . 



The U.S. Environmental Protection 
Agency will not seek to o,verride land use 
decisions affecting public water systems 
siting which are made at the State or lo- . 
cal government levels. 

§141.6 EifectKedate. 

The regulations set fprth in this part ' 
shall take effect 18 tnonths after the date 
pf promulgation: . ^ ' - r 

Subpart B— Maximum Contaminant Levels * 

§ 141*1 1 Miiximum . contaminant levels 
for inorganietsJiemlcaU. * 

(a) The maximum contaminant level 



(h) 'JStaJe means the> agency of the for nitrate is applicable to both commu^ 
State govenunpnt which has jurisdic-^nity water systems and non-community 
tion over public water systems.^ During water system^. The levels for the other 
any period when a Qtate does not have -Inorganic chemicals apply only to com- 
primary enforcement responsibility munity water systems. Compliance T7lth 



pursuant to Section* lil3 of the Act, the 
term "State" means the Regional Ad- 
ministrator, XJJB: Environmental Protec- 
.tlon Agency. 

(i) "Supplier of water"' means*^any 
person who owns or operates ^ public 
water system. 

§ 141.3 tovcrag^. 

? This part shall apply to* each public 
I water system, unless the public water 
*-^ystem* meets all of the following condi- 
tions: V 

(a) ^Consists only of distribution and 
storage facilities (and does not have any 
collection and treatment facilities) ; 

(b) Obtains all of its water trojxii but 
is not owned of operated by, a pitmic wa- 
ter syste^m to which such regulations 
.apply: 

(c) Does not sell water to any person; 
and 

(d) Is pot a carrier which conveys 
passengers in interstate conucierce. ' 

§ 141.4 .Vai^janc^jAnd exemptlont* 

. ^-Variances or exemptions irom certain 
provisions of these regulations may be 
granted -pursuant to Sections 1415 and 
me of the Act .by the entity with pri- 
mary enfofCfement responsibility. Provi- 



maximum contaminant leveils for inor- 
gahic chemicals is calculated pursuant to 
§ 141.23. ■ • • . 

(b) * The following are the maximum 
contaminant levels for inorganic chemi- 
cals other than fluoride : ' 

Level, 
milligrams 

Contaminant . per litet 

Arsenic 1 o.06 

Barium ^ l. 

•Cadmium , 0.010 

Chromium ^ 0. 06 * 

Lead 0.05^ < 

Mercury '.i 0.002 

Nitrate (aa N) 10. 

Selenium s - r— o.oi 

Silver 0.95' 

(c) *y^he n the annual average of the 
maximum aally air temperatures for the 
location in which the community water 
system is situated is ^e following, the 
maximum contaminant levels for fluoride 
-are: 



ircnholt 



mllUrrftms 
per liter 



63.7 and below 12.0 and bclov.. 

63.8 to 58.3....*...... 12.1 to 14.6...... 

68.4to«3.8 11710 17.6.^,;*, 

sions undcr.Paft 142. ffaiional interim '•Vdt^M"^"' 

Primary Drinking Water ReoulationsJ^79.»U)yox[^^V/^ TtJiioZi^.V.'.^ 
/mpZer^ientation-^ubpart E (Variances) 



2.4 
2.2 
2.0. 
l.S 
1.6 
1.4 



and subpart. F 
whefe EPAf^has 



agency. 

.<e) "Public water system** mcan»-fm*^responsibillty 
system for the provision to the pub^q o-|ai t:- ^ut^^ ^^S.i^^^^^t^ 

• of piped water for human consumpUon. S***-^ Siting requirement** 
If such system has at least fifteen service 
connections, oi^ regularly serves an aver- 
age of at least twenty-five individuals 

■ daily at least 60 days out of the year. 
, Such term -includes (1) any collection, 

tireatment, storage, and distribution ia? 

ciliUes under'^control of the operator of' 

such system and used primarily con- 

nectidn wHh such system, and i^i any 

collection of pretreatment storage f acUi- 
^ ties xfdt under such. control which are 
. used pr&narily in connection with such 

system. A. public waj^r'system is either 

a "community, water system" or a "noii-. 

• community water syst^" 

(1) ''ia<Hnmwity water system** ncOMBs 
ar public water system which serves at 
least 15 service connectlohs used by year«* 
* round/resldents oF reguljuly jerves at 
iiast 25.year-round residents. * 



(Exemptions) — ^apoly 
primary enforcemeht 



^efor6 a person mav enter into a fi- 
nancial commitment fdr or* initiate con- 
struction of a new public water system 
or increase the .capacity of an existing 
public water sy«(tem, he shall notify the 
State and, to Uje extend practicable, 
avoid locating t^r^br all of the new or 
expanded facility at a site which: . 

(a>^ Is subject to a Bignificant risk 
from earthquakes, ^c^ods, fires *'or other 
disasters which could cause'a breakdown 
of th/piiblic water, system- or a portion 
thereof; or ' ^ 

(b*) Except for intake^ structures; is 
witl4n the floodplaln of a iOO^year fiood 
or is lower than anr recorded high tide 
where appropriate records exist. . 



§V141.12 ^Maximum contaminant ^levels 
for 'organ ic chem icalt^ 

The following are the.maximum con- 
taminant levelsrfor organic chemicals. 
They apply only, to conmiunity water 
systems. Compliance* with ma^^imum 
contaminant levels for organic chemicals 
is calculated pursuant to g 141.24. 

♦ * * 

Level, . 

' , mViligrarae 
\ peflit^r 

(a) Cbiorlnated hydrocarbons: 
. Xndrln (1^374.10. 10-bexachloro* O.p002^ 
e,7*epoxjrtl,4, 4a,5,6,7,8,8a-octa- ' 
hydro-l,4-endo,, endd-6,a - dl- 
^ethano-naphthalene) . < » 

Lindane (l3},S.4,5.e-bexachloro-^ 0.004 

oydobtxane, gamma isomer) . 
Mcihoxycblor (1,1,1-Trifibloro^ 0.1 . 
2. 2 - (P'Uethoxyphenyl] 
ethane). 

oxaphene <C,JHjo^*Teclmlcal o. odflT^ ^ 
ohlorlnated camphene, 67-60. 
percent chlorine) . C * 



erJc 
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<b)' Chloroph^noxys: 
2,A - D. ia,4-DlcWorophenoxy*ce- 0. 1 

tic acid). *' * 
p,4.5-TP*^veX (3,4.6-'trlchloro- O.Dl 
^ 4)he{roxypropiorUc acid) . 

814L13 Maximum contaminant level* 
for turbidity, • , ^ * 

The maximum contaminant levels for 
, turbWity are apBlicQble to'both.cpmmu- 
lUty water systems and non-community 
water systems ^ing - surface' water 
jBCfUrces in whole or in part. The maxi- 
''mum contaminant levels fqr turl)idity 
in drinking water, measured at a repre- 
sentative •ntry pointCS) to the distribu- 
tion systeiu. are: 

(a) One turbidity unit (TU). as de- 
termined by a monthly average pursuant 
to' i 141^2, except that five or fewer 
turbidity units may be allowed if the 
supplier of water can demonstrate to the 
State that the higher turbidity does not 
do any of the following: 

(1) Interfere with disinfection; 

(2) Prevent maintenance of an effec- 
tive disinfectant agent throughout .the 
distribution system; oV 

(3) Inte rfere* with microbiological 
determinatt(K15r 

(b) Five turbidity units based on an 
* average for two consecutive days pursu- 
ant toJ>^2. 

§ 141.14- •Maximum microbiological con* 
, 4aminant levels, ^ ^ 
' ' The maxlmiun contaminant levels^ for 
coliform bacteria, applicable to com- 
mu|iity water systems jand non-com- 
munity water systems, are as follows:. 

(a) Whpn the membrane flltfer tech-' 
nique pursuant to $'141.21 (a) is used, 
the niunber of coliform bacteria Qhall 
not exceed any of the following: 

(1) One pe]^ 100 millUiters as the 
arithihe^ic mean^bf all samples e}(amlned 
pe/tnonth piftsuant to i 141.21' JPb) or 
(c) ; \ * * . 

(2) Four perlXOO xAlUllters in more 
than one sample when less than 20 are 
examined Der mdnth;:or 

(3) Four per 100 milllUters more 



than five perceni 
20 or more are e; 
(B)(1). When: 



(iii> flve portions In more tha^ 30 
percent of the samples when five or more 
samples are examined per month. 

(c) For community or non-community 
systems that are required to sample at 
rate of less than 4 per month, compli- 
ance with paragraphs (a), (b)(1), or 
(b) (2) of this section shall be based upon . 
sampling during a 3 month period, ex- 
cept that, (at the discretion of the Sta.te,. 
compliancermay be based upon sampling 
during a one-month period. 

Subpart C-^Monitoring and Ariatytlcal 
Requirements 

§ 141;21. Microbiological . contaminant 
sampling and analytical require* 
ments. 

(a) Suppliers of water for community 
water systems and non-community water 
systems shall analyze for coliform tsac- 

/teria for the purpose of defermlning . 
compliance with S 141.14. Analyses shall 
be conducted In accordance with the ai\- 
alytical .recommendations* set forth In 
"Standard Methods for the Examination 
of Water and Wastewater," American 
Public Health Association. 13th Edition, 
pp. 662-688. ekcept that a standard 8am-> 
pie size shall be en^ployed. The standard . 
sample used'in the rienibrane filter prop 
cedure shall be 100 milliliters. The stand- 
ard sample used in the 5 tube most 
prolAblie number <MPm procedure; (fer- 
mentation tube method) shall be 5 times 
the standard portion The standard por- 
tion is either 10 milliliters or^lOO mlUi- 
liters as described in § 14°1.14 (b)-and (c). 
The samples shall be taken at^ints 

.which are representative ^o^ the condi- 
tions within the distribution system. 

„ (b) The supplier of water for a com- 
mux^y water system sltall ta]se coliform 



38,001 to 33,000... 
33.001 to 37,000-.-. 
37.001 to 41,000— 
41^1 to46.0(X)— 
46.001 to 60.000— 
60,001 to 64.000-.-, 
54.001 to 50.000— 
60.001 to 64.000— 
"W.OOl to 70.000— 
70.001 to 76.000— 
76.001 to 83,000— 
83,001 to 90.000:— 
90.001 to 96.000.-. 
96.001 to 111.000... 
111,001 to 130.000. 
130.001 to 160.000. 
160.001 to 190,000. 
190.001^ to 020.000... 



35 
40 
46 
60 
,55 
.(JO 
66 
70 
76 
60 
85 
90 
96 
100 
110 
120 
130 
140 



220.001 to 260.000 L 160" 

260;001 to 290.000 1 160 

^290.001 to 320.000...: :. 170 

320,001 to .360.0010 im. 180 

860.001 to 410.000 - ■ 190 

410.001 to 450.000 i.* 200 

460.001 to 600.000 a 210 

500.001 to 550.009 ?20 

66O.0W to 6OO.60O 230 

600.0OI to 660.000 240 

660.001 to 720.000 - 260 

720.001 to 780.000 260 

780,001 to 840.000 --^ ^ 270 

840.001 to 910.000.:.:..- —. aao 

«10.001 to 970.000 ?90 

970.001 to 1.050.000 300 

1.050.001 to 1.14O.00O - 310 

1.140.001 to 1.230.000 -H 

- l;230.001 to 1,320.000 

' l»320.00l t6 1.420:000 1- 

i,420.001 to 1.520.000-., 

1,620.001 to 1.630.000 ..— . 

"^l.WO.OOl to 1.730.000 370 

, 1.730,00irto 1.8504)00 Z 380 

1.860.001 to 1.970W) 390 

1.970.001 to 2,060.000 



320 
330 
340 
3^0 
360 



400 



2,090.001 to 2.270.000 J 410 

2.270,001 to .6 10.000: 1 420 

- 430 

440 
460- 



\ 2.6lO.00lJto 2r760.000 

2,760,001 to 3.020.000 

* 3.020.001 to 3.820.000 

3.320.001 to 3.620.000... - 460 

3.620,001 tC 3.960.000..- *470 

^960,001 to 4.310.000 *480 

' ^ 4^107X)1 to 4,690.0OO-*.y:-. •490 

.4WK).0Ol of more-.— X- — ^ 



doisity samples at regular Jtoe inter ^ 
vaIs, and in ni^ber proportionate to the ^ 
populauon served by the system, m ho Baswl on ft histora/of no collfonn bac- 
ljl«f e>,*»n fH* frwiitAnrtr h« ipfis than m tc^lal xontaminatlOn and on a sanitary 
event shaU the frequency be less than as . ^ ^showlng .the water 



of the samples when 
ed per month. 

, ;c fermentation tiib^ 

me^od and 10 d|illillter standard por- 
tions pursuant *io\ il41.21(a> are used* 
coliform bacteria i^all not be', present in 
any of the following: * > 

< (1) more than lp"percent'of the por- 
tions in any fhonth pursuant to 1 141.21 « 
(b) or (c) • 

.^(Ji) three or more portions in more 
than one sample wnen less than ^0 sam- 
ples are examined per month t or 



^set forth t}elow: 

Population served*. 
26 to i.OOO-. — 
1.001 to 2,600.... 
2.601 to 3,300:^... 
3.301 tO.4.i00.-, 
4,101 to 4,000.:.. 
4,901 tab.800. 



X 



(ill) ttirtt or more portions *in more 
than live percent j^f the sifinples when 



6,801 to 6,7ooi ^1 — 

6.701 to 7,600 — 

7,601 to 8.600 , 

8.501 to 9.400 . ^ 

9.401 to 10.300 J-^ — 

l(H30f to 11.100. 



Jtf inimum ^Vfnbef^ 0/ 
ian^pl^ptr month 

.....J Ml 

...it ..... — ^ 
8 
4 
"5 
6 
7 
8 
0 
10 
11 
12 



ll.ibl tOil2,000 18 



20 or more samp&s %re examined per 
moifti. 



(2) When t 
)nethod and 100 

,ti6ns ptirsuaiit to! 1 141.21<a) are tised, 
coliform bacteria shall not be present ]h 
any of the ifollawmg; 

<i) more tl^^/oq^pM'cent of tn^por 
tlons in jmy mo^th pursuant to i 1 
f b) or (c) ^ ^ 

<li) Urt portions ^in^^more than ^ne 
sample when less than five samples \ure 
examined per /Xnonth; or 



i2,oof to 12.000 14 

-12.001 to 13.700 ^ A. IS 

13.701 to 14.600 16 

, . 14,601 to 16.500 — X » 17 

fermentation tube -,.,«s^8i-tcrfi6.aoo — i.. na 

iter standard por- gi«.30i to i7.aoo — lO. 

^7.201 to 18.100 -^.^ — 20 

18.101 to 18.000 : — 

isw to loaoo — ..^ — ... — : — . aa 

♦ 10.801 to 20.700: i 28 

20.701 to 21.500.^ .^^^.^ a4 

21.601 toMjaoo^ — -A- as 

.a2.80i-to.23jaoo.:.-. . as 

23^1 to a4,ooo — . — a7 

.001 to 24.000 : at 

/4,ooi to as.ooo — , a» 

25.001 to 28.000.^ ^ , 80 



iorstem to be-stipplied solely by a pro^^ 
tectcd ground water soured and free of 
saiiitary defects. |i community >water sys- 
iem sefving 25kfl 1.000 persons, with 
wn^en-p^^mission .from the State, may 
reduce this sampling frequency except 
thittnno case shWl it be reduced to less 
than one per quarter. 

<c) Tlie stlpplier of water for a non- 
«pmmunity>wat)er system shall sample fojp ' 
coliform bacteria in each calcnclar^uar-^ 
t^r during which the system^ provides 
wate? to the*public. Such sampling shall 
begin within two years after the effective 
date of this part If the Stiite, on the 
hasis of a sanitary* survey* determines 
that some other f reouehcy Is more appro- 
prlate, that freauency^sh^ be.the fre- 
quency. required under thMe regulations, 
^uch' frequency shall be confirm^ or 
chang^ 0T\ the tbasls of subseqi^'ent 
surveys. ^ ^ 

<d) (1) When the coliform bacteria in a 
single sample vtCbtd four per 1<A) ntilU- 
liters (1 14114(a> ) . at least two consecu- 
tin daUr check samples shall beeollected 
jmd examined irom the. same stoipUng 
point Additional check samples shall be 
coUectcd daily, or at a f reqdcncy estab- 
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Ihhed by the State, uptll the xesults ob* 
tamed trom at least two co;isecutlv^ 
check samples show less than one colU 
form bacterium per 100 mUliliters. 

(•2) When coliform bacteria *occur in. 
three* or more 10 , ml portions of a single 
sample (1141.14(b)(1)), at^ least two 
consecutive- ,4ally check samples shal) be 
collected and examined from the same 
sampling point Additipnal check samples 
shall be collected daily, or at a frequency 
established by liBe StateMimtU the results 
obtained from at Hast two consecutive 



0.2 mg/1 ' tret chlorine throughout the 
public Water distribution system. When a 
partictilar ^sampling point hto been 
shown to have a Ir^e^hlorine residual 
less than 0.2 mg/L{Iie water at that loca- 
tion shiOl^^be r/stested as sobn as prac- 
ticable atid in any event withbi one hour. 
If the original analysis Is conllrmed, this 
fact shall be reported to the Slate within 
48 hoiirs. Also, U the ^analysis is con- 
•]flrm£d, a sample for coliform bacterial 
analysis 'must be collected fr*om that 
sampling point as soon as practicable and 



check samples show no poslUve tubes. ^ preferably .within pne hour, and the re- 
(3) When coliform bacteria ocTcur In all s suits of sUch analysis, reported to the 
live of the 100 ml portions of a single. State within 48 hours^.after the results 



sample (n41.l4(b) (2)), at least two 
'daily check samples shall be collected 
and examined from the aame sampling 
point. AdditioBal check samples shall be 
collected daily, or & frequency estab- 
lished by the State, until the results ob- 
tained from at least two consecutive 
check samples show no positive 

<4) The location at which 
samples were taken pursuant' tb para- 
graphs (d) (2). or (3) of thiasection 
shall not be eliminated from future saip- 
pllng without approval of the State. The 
results f rcHn all coliform bacterial analy- 
ses performed pursuant to this subpart, 
except those obtained from check sam- 
ples and special purpose samples, shall be 
used to deter^nine compliance with the 
' maximum contaminant level fOr^'colifonn 
bacteria as established in S 141.14. Check 
samples shall not be Included in calculat- 
. Ing the total 'number of samples taken^ 
feach -month tof determine compliance 
with) 141.^21 (b) or (c).. 
<e) When the presence of coliform 



are known to the .supplier of water. 
Analyses for residual chlorine shaU be 
made in ' accordance with ^'Standard 
Methods for the Examinatlpn of Water 
and Waste\^ter," 13 th Ed., pp. 129-132. 
Compliance ) with the maximum coi\- 
taminant >evels for coliform bacteria 
rmined on the monthly mean 
mean basis specified in 
including those samples taken 
as a result of failure to maintain the re-* 
quire^ chlorine residual level. The State 
may withdraw its approval of the use of 
chlorine .residual subsytution -at any 
time J 

§ 141.22 Turliiiiitr sampling and an* 
' al>ticul rcquircineni». 

^ia) JlSamples shalLbeJbake|i by. suppliei's 
of water for both community water sjs- 



§ 141.23 Itiofguiiic, citciiiical sampling 
iind uitubticHl requirements* 

- (a) Analyses for the purpose of de- 
tei-mlning compUajtxce with S 141.11 are 
required as follows! 

(1) Analyses for all community water 
systems utilizing surface water sources 
shall be completed within one year fol- 
lowing the effective date of this part 
These analyses shall be repeated at 
yearly intervals. 

(2) Analyses for all community ^ater 
systems utilizing only ground wateir 
sources shall be completed within two^ 
years following the effective date of ^Is. 
part. These analyses shall be repeated 
at three-year intervals. 

(3) For nori-cpmmunity water systems, 
whether supplied by surface or ground 
wirter sources, analyses for nitrate 6hall 
be conipleted within two years following 
the effective date of this part. These 
analysi&s shall be repeated at intervals 
determined by-the Stale. 

(b) If the result oi an analysis. made 
pursuant to paragraph inculcates that 
the level of any contaminant listed in 
§ 14 til exceeds the maximum contam* 
inant level, the supplier of water shall 
report to the State 'within 7 days and 
initiate three additional. ahialyses at the 
samf sampling point within one month. 

ic) When the average of four analyst 
ma'de pursuant to paragraph (b) of t^is 



section, rounded to the same nujnber of 
tenis aiid non-community water system^ significant figyres as the maximum con- 
at a representative entry point(s) to the taminant level for the substance inqiues- 



water distribution system at least once 
per day, for the purpose of making tur- 
rbidlty measurements to determine com- 
pliance with § 141.13, The hieasurement 



bacteria in water taken from a particular Ugj^^jj ^^^^ the Nephelometric 



sampling point has been confirmed by 
any check samples examinecf as. directed 
in paragraphs .(d) (1), (2) , or (3) of this 
section, the supplier of water^ shall re- 
port to the 3tat^ within 48 hours. 

(f) When a maximum contaminant 
level sH- forth in paragraphs (a) , (b) 'or 
<c)vOf 1 141.14 is exceeded, the .supplier 
of water shall report to the State and 
notify the public as prescribed in S 141.31 
and 1 141.32. 

(g) ' iapeclal purpose samples, such na 
those taken to determine whether dis- 
infection practices following pipe place* 

. jnentr replacement, or repair have been 
sofflcient, shall not be used to 'determine 
compUance with 1 141.14 or 1 141.21 (b) 
or (c). . , 

(h) A suppli^ of water of a com-< 
mUnlty watcdr system or a non-com- 
munity water system may, with the 



Method in accordance with the recom- 
mendations set forth in "Standard Meth- 
ods for the Examination of Water and 
Wastewater," American Public Health 
Association, 13th Edition, pp.. 350->353, or 
"&Iethods for Chemical Analysis jojf 
Water ^nd Wastes,^' pp. 295^298, En- 
vironmental Protection? Agency, Office of 
Technology Transfer, Washington, D.C. 
20460,1974. , ' 

(b> If the result of a turbidlty^analysis 
indicates that the maximum allowable 
limit has beeh exceeded,, the samQling 
and measiirement shall be confirmed by 
resampling aa. soon as practicable and 
preferably wlthM one hour. If the repeat 
sample confirms that the maximum ^- 
lowctble limit has been exceeded, the sup- 
plier of water shall report, to the State 
within 48 hoursi The repeat samplb shall 
be the sample used for the purpose of 



i appro'val of the State apd based upon calculating the monthly <verage. If -tiie 



sanitary survey, itubstitute the use of 
chlorine reslduiil monitoring for not more 
than 75 percent of the samples required 
to be taken by paragraph (b> of this 
section. Provided, Tl^t tht supplier .of 
water takes chlorine residual samples at 
points irhlch* are.reptesentattve of the 
conditions within- the distribution sys- 



monthly aver$ige of the daily samples 
exceeds the maximum allowable llqiUt, or 
if the average«of two sampUss taken on 
consecutive dA» exceeds 5 TU, the sup- 
plier of water -snail report to the State 
and notify the pUbUc as' directed in 
1 141.31 aQd S 141.32. 
(c) Sampling for non-community 



tern at the frequency of at least four for ' wate.r systems shall begin within two 



each substituted microbiological sample. 
There shall bt/at least dally determlna- 
Uoaas of chlorineresldual. When the supr 
pller of water Bferdses the option pro- 
vided in this parami^ (h) of .this 
section, he shall maintain no less than 



years after the effective date of this part 
(d) .The requirements of this S 141.22 
shall apply only to pubUc Wfter systems 
which use water objtained lA'whole or in 
part from syrfatfe sources. ^- 



tlon, exceeds the maximum contaminant 
level, the supplier of water shall notify 
the Statej}ursuant to S 141.31 and give 
notlfic^tpthe public pursuant to § 141.32. 
Monitoring after public notification shall 
be at a frequency designated by the State 
and shall continue until the maximum 
contaminant level. has not been exceeded 
in two successive samples or until a mon- 
itoring schedule as a condition to a 
"variance, exemption br enforcement ac- 
tion shall become effectivfe^ - ^ 

(d) The provisions of paragraphs (bl 
and (c) ^f this section notwithstanding^ 
compliance with the maximum contam- 
inant level for nitrate shall be determined 
on the Jsasis of the mean of two analyses. 
Whfen a level exceeding * the maximum 
contaminant levA for nitrate is found, 
a secpnd analysis shall be initiated within 
24 hours, and if the mean df the two 
analyses exceeds the m^imum contam- 

. inant level, the supol^^r of waterjshall 
report his^hdings to the State^f^uant 
to S 141.31 and shaU i)otify the pubUo 
pursuant to S 141.32. - ^ 

(e) .For the initial analysef^ required 
by paragraph (a)(1), (2) .or (3) of this 
section, data for surface waters acquired 
within one year prior to the effective date 
and data for ground waters acquired 
within 3 years prior to the effective date 
of this part thay be substituted at the 
discretion of the Sljate. ' 

(f) Analyses conducted to^ determine 
compliance with H41.il shall be made 
in accordance with the following 

^ methods: 

i 1 ) ^Arsenic— Atomic Absorption Meth- 
od, "MeUiods for Chemical Analysis of 
Water and Wastcst" pp. 95-96, ?nViroh- 
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mental Protection Agency, Office of 
Technology Ttansfer,. Washington. 
20m. 1971 ^ 

(2) Barloni — ^Atomic Absorption Meth* 
• od, "Standard Methods for the gxami- 

nation of Water and Wastewater," 13th 
Edition, pp. 210-215, or "Methods for 
Chemical Analysis of Water and Wastes," 
pp. ^7-98, Environmental Protection 
Agency, Office of Technology Ti'ansfer, 
.W^hington, D.C. 20460. 1974. 

(3) Cadmium— Atomic Absorption 
Method, "Standard Methods for the 'Ex- 
amination of Water and Wastewater," 
|3th EdiUon, pp. 210-215,' or "Methods 
for Chemical Analysis of Water and 
Wastes," pp. 101-103, Environmental 
Protection Agency, Office of Technology 

, Transfer, Wellington,. D.C. 20460, 197f 

(4) ^ Chromium— Atomic /ftsorpllon 
Method, "Standard Methods for the Ex- 
amination of Watfr and Wastewater," 

• 13th EdiUon. pp. 210-215, or "Metlwds 
tqr Chemical, Analysis of Water find 
Wastes," pp. 105-106, Environmental 
Protection Agency, Office of Technolb^ 
Transfer, Washington, D;C. 20460, 1974, 

(5^ Lead-r-Atomic Absorption Method, 
"Standard Method^ for the Examina- 
tion of Water and Wastewater," 13th 
Edition, pp. 210-215,' or "Methods for 
Chemical Analysis of Water and Wastes," 
)?p. 112^113, Environmental Protection 
_ Agency, Office of Technology Transfer, 
Washington, D.C. 20460, 1974. 

(6) Mercury— nameless Atomic Ab- 
^ sorption Method, '•'Methods for Chemical 

Analysis of Water and Wastes," pp. 118- 
126, Environmental Protection Agency, 
Office of Technology Transfer, Wash- 
ington, D.C. 20460, ia74. 

(7) Nitrate— Bruclne Colorlmeti'lc 
Method, "Standard Methods for the Ex- 
amination of Water and Wastewater," 
13th Edition, pp^ 461-464, of Cadmium 
BeducHoh Method, "Methods for Chemi- 
cal Analysis *of Water and Wastes," 
pp. 201-206. Envlrohm/ital Protection 
Agency, jOfflce of Technology Tmnsferv 
Washington, D.q, 20460, 1974, 

(8) Selenium— Atomic Absorptlon^ 
Method, "Methods for Chemical Analysis 
of Water and Wastes," p. 145, Envl 
mental Protection Agency, Ofll<Je }o'. 
Technology Transfer, washlngtoi 

* 20460,1974. 
' (9). Silver— Atomjc Absorption ^Meth- 
od,* "Standarcf Methods forythe Ex- 
amination of Water-^and Wastewater", 

. 13th Edition, pp. 210-215, or "Methods 
for Chemical Analysis bf Water and 
Wastes", p. 146, Environmental Protec- 
tion Agency, Office of Technology Trans- 
fer, Washington, D.C, 20460, 1974. 

(10) Fluoride— Electrode Method, 
''Standard Methods for the Examination 
of Water and Wastewater", 13th EdiUon, 
pp. 172-174, or '{Methods for Chemical 
Analysls^of WAteir and Wk^t^/' pp. 65- 
67, Environmenfal Protection Agency, 
Office of tecrinfelogy Transfer, Wash- 
ington, D.C. 20400. 1974; or Cplorimetric 
Melho<r with l^elfminary Distillation, 
^^^'-'^-'^ndard Methods for the Examination: 
^ of Water and*Wastewater/' 13th Edition, 
pp. 17M72 and 174-1 7«, or 'JMcthods for 
Chemical Analysis of Water and 
WastWi" pp. 59-60» Environmental Pro- 
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tectlon Agehcy, Office of Technology 
Transfer, Washington. D.C. 20460, 1974. 

S 141.24 Organic 'dienilcml Mmpllng 
and analytical requtrcments* 

(a) An analysis of substances for the 
purpose of- determining compliance with 
§ 1^1,12 shall be made as follows: ^ 

(1) For all community water systerats 
utilizing surface water sources, analyses 
shall l)e completed within one^year fol- 

• lowing the effective date of this part. 
Samples analyzed shall be eoUected dur- 
ing the period Of the year designated by 
the State as the period when contami- 
nation by pestjbldes Is most likely to 
occur. These analyses sh^ilf be repeated 
at intervals , specified by the State but 
in no event less frequently than at three 
year intervals. 

(2) For community water systems 
utilizing only ground wat^ sources, 
analyses shall be completed by those sys- 
tems specji^ed hy^ the State. ^ . 

(b) If the result of an analysis made 
pursuant to paragraph fa) of this sec- 
tion indicates that the level of any con- 
taminant listed in § 141.12 exceeds the 
maximum contaminant level, the sup- 
plier of water .shall report to the State^ 
within 7 days and initiate tJiree addi- 
tional analyses within one month. , 

(c) When the average of four analys& 
made pm-suant to paragraph ih) of this 
section, rounded to the same number of 
significant figures as the maximum con- 
taminant level for the substance in ques* 
tlon» exceeds the maximum contam^oant 
level, the supplier of water shall report 
to the State pursuant to § 141.31 and give 
notice to the public pursuant to S 141.32. 
Monitoring after public notification shall 
be at a frequency designated by the State 
and shall continue until the maximum 
contaminant level has not been exceeded 
in two successive* samples- or until a 

^ inonitoring schedule as a condition to a 
variance, exemption or enforcement ac- 
tion shall become effective, • 

(d) For the initial analysis required 
by paragraph (a) (1) and (2) of this 
section, data for surface water acquired 
within one year prior to the effective, 
date of this part and data for ground 
water acquired within three ^ears prior 
to the effective date of this part. may be 
^Substituted at the dlscretionjDf the State. 

(e) Analyses made to determine com- 
pliance with § M1.12(aJ shaU-be made 
ih accordance with "Method for Organo- 
chlorine Pesticides in Industrial pmu* 
ents," MDQARIi, Environmental Pro* 
tec (ion Agency, Cincinnati, Ohio. Novem- 
ber 28, 1973. , • 

(f) Analyses made to determine com- 
pliance wfth 1 1^1.12(b) shall be con- 
ducted in accoi^ance with "Methods for 
Chlorinated Phenoxy Acid Herbicides in 
Industrial 'Effluents," MDQARL, Kn- 
vl»dnmental ^»ro^ctlon Agency, Cincin- 
nati, OhlQ, November 28, 1973. 

§14l»27 Alternative aniilrti«*al lech* 
hiqucs. 

With the written permi^ion of the 
Bt&te, concurred in by the Administra- 
tor of* the UJ3. Environmental Protec- 
tion Agency, an alternative analytical 
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technique may be employed. Ah^alterna- 
tlve technique shall be acceptable only 
if It Is substantially, equivalent \o ther 
prescribed 'test in both precision and ac- 
45uracy as it relates to the de.termlnation 
of compliance with any ^maximum con- 
taminant level. The use^oj the alterna- 
'•tiye analytical technique shall not fle- 
-crease the frequency 6t monitoring re- 
quired by this part. 

§141.^8 Approved laboratories. 

For the purpose of determining com- 
pliance with § 141.21 through § 141.27, 
samples jnay, be considered only if they 
have been analyzed by a laboratory' ap- 
proved by the State' except that meas- 
urements for turbidity and free chlorine 
residual may be performed by any per- 
son acceptable to^e State. 

§ I'll. 29 Monitoring of cotiseeutivr piili* 
lie water nystenis. 

When a public water system supplies 
water to one or more other public water 
systems, the State may modify the moni- 
toring requirements Imposed by this 
part to the extent that the Interconnec- 
Jion of 'the sysems JusiHes treatlna» t'hem 
as a single system for monlto^ip^ pur- 
poses. Any.mddiHed monitoring shall be 
conducted purhiant to a schedule speci- 
fied by the State and concurred in by the 
Administrator of the U.S. Environmental 
Protection Agency, 

* Subpart D — Reporting, Public Notificatiow 
and Record Keeping 

§ 141.31 Keporting reqiiiromcntSi 

(a) Except where a shorter reporting 
period is specified in this part, the 
supplier of water shall report to* the State 
within 40 days following a test, measure- 
ment or analysis required, to be made by 
this part, the results of that test, meas- 
urement or analysis. ^. , 

<b) The supplier of \^ater shall reix)rt 
to the State within 48 hours the failure 
to comply with any primary disking 
water regulation (including failure to 
comply with monitoring requirements) 
.set torth in this paxA. 

(c) The supplier of water is not re- 
quired to report analytical results to the 
State in ^ases where a State laboratoiy 
performs ^e analysis and reports ^e 
results to the State ;0fllce which would 
normally receive such notification from 
the supplier. 

§ 141.32 Publie notifieulion* 

^a) If a community water system fails* 
to comply with an applicable maximum 
contaminant level established in Subpart 
.B, fails to comply with ah applicatje 
testing procedure establlbhed in Subpart 
C of this part, is granted a variance or 
an exemption from an applicable maxi- 
mum contaminant level, falls to C9mply 
with the requirements of any schedule 
l^rescribed pursuant to a variance or ex- 
emption, or falls to perform ahyVmoni- 
toring required pursuant to Section 1445 
(a) of the Act, theiuppller of water shall 
notify persons served by the system of 
the failure or grant by inclusion ol a no- ' 
tlce ih the first set of water bills of the 
system Issued after the failure or grant 
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, andinanyeTentby written notice within 
three monthB. Such notice shAU be re- 
peated at least oiice^every three months 
so lonf as the system's failure continues 
or thS variance pr exemptlonntoalns Ui 
effect. If the system IssCies water bills less 
frequently than quiCi^rly, or do^s not 
l^e water l?llkrthe notice shaQ be made 
by 9r -supplemented by anbtherform of 
direct mail 

(b) If a community water system has 
(ailed to comply with an applicable max* 
Imum contaminant level, the isuppUe'r of 
water s^Il notify the pu^lc of such ^ 
ure; :ln addition tQ the notlflc^on re-< 
quired by jmrasraph (a) of this section, 
as follows: 

dV) By publication 'On not less than 
three consecutive da^^s in a newspaper or 
newspapers of general circulation in the 
area served by the system.^ S6ch ilotlce 
' 'shaU be completed within fourteen days 
after the supplier of water learns of 
the failure. 

• (2) By furnishing a copy of the notice 
to the radio and television stations Serv- 
ing 'Qi^ area served by the system. iBuch 
notice shall be furnished within seven 
days^after the supplier bf water learns 
of the failure. ^ 

(c) If the area served by a community 
water system is not served by a dally 
newspaper of general circulation, notifi- 
cation by newspaper required by para- 
graph (b) of this section shall instead be 
given by publication on three consecutive 
weeks in a weekly n'^wspaper of general 
clrciHation servlng.thc area. I( no weekly 
or dally newspaper of general circular 

^ tipn serves the area, notice shall be given 
by postl^ig the notice in posi offices with- 
in the area served by^ the system. I 

<d) If a- non-community water sys- 
tem falls to. comply^ with an applicable 
maximum^ contaminant level established 
in Subpart B of this p&rt .fails to comply 
with an applicable testing procMure 
established in Subpart C of {his part, is 
granted a variance or an exemption from. 

. an -applicable maximum contaminant 
level, .fails to»complyrwith the require- 
ment of %ny schedule prescribed pursu- 

' ant to a variance or exemption or fails pi^ 
perform^any monitoring require^ pursu- 
ant to Section 1445(a) oiLthe Act, the 
supplier of water shall glven^hotice of 
such failure or grant to the persons 
served by the syst^im. The form and man- 
ner of such notice shall' be prescribed by 
the State, and. shall . insure that-^the 
public using the svstem.is adequately lli* 
formed of ,thejfailure or grant' ' 

(e) . Notices^lven pursuant tp this sec* . 
tloh shall be writteh in a' manner reason* 
ably designed ito Inform, fully :the tiseti 

, of the^^^stem.lThe notice ;sha11^t)e cbh- 
spicnous and shall ?nbt^i^se^unduly tech- 
nlcai;;iimgiiagi,xMduly/ >m^^ or 
othermeth6ds!whfch;Wpul(lfrus^tethe.% p 

'^urfioa^ of :.thi!;.ribtlce .!nie)noUce^^ shi^ ^ 
dlsclow{air materlaljfacts^^^ ' 
subject including the nature^of the prob^ 
lem and^when appropriatericlearstate- 
moit ;that a prlmair : drihkihg^: watet ^ 

.refulatlbiihasl^ehXviolatedarnd'A^ 
venUveymeas'uret thatsbbu * 
the puMI^;- Whew apprbp^^ 
desiimitted'by the 8iaterbUingttai:noUce^ . 

/s^UI^ given; NotJciMj^ 



anced explanation of the significance or 
•erioushesi to the public health of the 
subject pf the notice, a fair explanation 
of stepe taken, by the system to correct 
"any probleni andthe results of any addi- 
tional sampling. ^ 
• (f)^;^otlce to toe public required by 
this section miy be given by the State on. 
behalf o! the .supplier of water, 
. (g) . In any ihstancet in which notlflcA- 
tion by mall Is required by paragraph (a) 
of this section but notification by news- 
paper o'r to radio or television stations 
L is not r^eoDh^ed by^i^r§igraph (b) of this ^ 
section, W^^tate may ordelr the supplier 
of water tb provide notification by news- 
paper and to radio and television stations 
when circumstances make more immedi- 
ate or broader notice appropriate to 
^ protect the public health. 

141.3S Record maintenance* 

Any pwner 'or operator of a puoUc 
Water system subject to the provisions of 
' this .part'shall retain on its premls^ or 
at a convenient location near Its prem- 
^ Ises the following records: ' 

ik) Records of bctcterlologlcal analyses 
made pursuant to this part shall be kept 
for not less than 5 year^. Records of 
/chemical analyses made pursuant to this 
part shall be kept~ for not less than 10 
years. Actual laboratory reports may be 
kept, or data may be transferred to tab* 
ular stunmaries, provided that the fol- 
lowing Information M Ixxcluded: 

(1) The date, place, and fime of sam« 
pllng, and the name of the pei^ who 
collected the sample; , 

(2) Identification <of the samp 
whether it 'was a routine dist 
system sample, check sample, 
process water sample or other /special 
purpose sample; > / 

^. (3) Date of analysis; , i- — 
<4) Laboratory and person responsible 
for performink analysis; 

The analytical technique/method 
dfed; ,and. ' ' * 
(6) The results of the analysis. , 

(b) Records^ of action taken by the 
system Jto correct violations of primai7 
'drinking, water regiOatlons shall^be kept*^ 
.for a period not less than 3, y^ars after 
the last action taken with resi)e6t to' the 
.particular violation Involved. - ■' * 

(c) Copies* of any written . reports, 
summaries or communications refatlng 
-to sanitan^ siuVeys of the system con* 
ducted by the system .itself, by a private 
consultant, or by any Ideal, State or Fed* 
eral; agency, shall be kept .for a period 
not- less' than 10 years ^after completion 

^bf the sanitary survey 'involved. * 

(d) * Records concerning a variance or 
MK^emption granted to the%stem shall 

siMt keptior a peribd^endlng hot less than 
^^^Vfars foUowihg tlie expiration of such 
Varlaxice or exemption. 
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A PROTOTYPE FOR^ DEVELOPMENT OF 
ROUTINE OPERATIONAL PROCEDURES 

^ ■ .for the . 

COLLECTION AND HANDLING OF DRINKING WATER SAflPLES 



a§ applied In"' * 

• DRINKING MAfER TREATMENT FACILITIES 
and in the --^ 
DISTRIBUTION SYSTEMS OF DRINKING WATER TREATMENT FACILITIES 



/ 



^Natftnal Training and Opiiratlonal Tecbnology Center 
^Municipal OperStlony andfTrainlng^DivlMon 
7 Officer of WateVf/Piogram Opfir^atlon*^^ ' . 
S/fEnvironnien tat Protection A^ 



iFRicf v&i:. . -v-.- ^' •■. 
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EPA .etfp/Sr 78-008, May 1978, . ' ' ^ 

Manual for the Interim Certifi cation of Laboratories Involved in Analyzing 
Public Drinking Water Supplies, t Criteri'a & Procedures 

' ' - ^ (; • ^ ' , 

Collection and Han<{ltn'g of^.Drinking Water Samples _ 

*When'the laboratory has been delegated responsibility for sample collecting, 
handling, and preservation, there must be strict adherence to correct sampling 
Procedures, cdmplete identififcation Gf^tfee sample,* and prompl transfer of the 
sample to the laboratory 3s* described' in^ "Standard Methods," 13th edition, 
section 450, -p. 657-660. . ' 

■ r - ^ ' 

the. sample must be representative of^the potable water system- The sampling 

prbgnam must fnclude. examination of the finishedjwater at selected sites' that • 
•systematically cover' the distribution- network. 

Minimum sample frequenty -must be that specified in the National Interim Primary 
Drinking Water Regulatioris, 40f^CFR 141.21. 

Th6 collector must be trained in sampling procedures and approved by the State 
regulatory authority or. its* delegated representative. ' , * • 

The water tap must be sampled after maintaining a steady flow for 2 or 3 minutes 
to clear service line: The tap is/ree of aerator^ strainer, hose attachment, 
or- water purification' devices.^ - , • 

The samp^le- volume in^Tlie a minimum of 100 ml. The sample bottle, must b^ filled 
only to the shoulder to provide space for mixing; » . 

The sample^report form must be completed immediately after collection with 
location, date and* time of collection^ chlorine residual, collector's name, and 
remarks. " * . . • . 

Sample* bottles must be of at least 120 ml -capacity, sterile, plastic or hard glas 
wide moutfifed with stopper, or plastic screw cap, and capable of withstanding re- 
pjeated steirilization.. Sodium thiosulfate {IvO mg/1) is, adde^ to all sample 
battles during preparation^^ As an example/O.l ml of aJO percent solution is 
required nn a 4-oz (120 ml)Lbottle.^ _ . • ^ 

Date and time of sample arrival must be added to the sample report form 
sample. is receive in the laboratory. ' 

State Regulations, relating to cha1n-of-custody, if required, must be followed in 
•the field and in the laboratory. ^ . t - 

Samples delivered by collectors to ttje laboratory must be analyzed on the day of 
collection.. . ' \ 

Whe're it is Jiecessafy to send water samples by mall, bus. United. Parcql Service, 
cqiirier- service, or private shipping, liol ding/ trans it time between sampling and 
analyses must not /exceed 30 hours. 




Wtifin possible', samples are reMgefattd dimjng transit and during storage in the 
^^la5oratory (optional) 4 .. * - . ^ 

^MINIMUM REQUIREMENTS, except.where indicated as OPTIONAL. ' • ;• 



If the laboratory is required by State regulation to examine samp^les after 30 
hours and up to'48 hours, the laboratory must 'indicate that the data may *be 
invalid because of excessive delay»before sample processing,. Samples* ari^iving 
after 48 hours shall be refused without exception and a new sample requifes\ed; 
(The problem of holding time is under investigation by EPA,) . 



At least on? bottle per batch of sterilized sample* bottled must ie checked by \ 
adding approximately 25 ml of sterile 'LJB broth to each bottle. It must be- 
incubated at 3s ± O.S^'C for 24 hours and checked for growth, . 

Dried glassware must be sterilized at a minimum of UO^'C for 2 hours ' , / 

Sample collection bottles {empty)\ .a,,4.^^i^„^ e+J^4n,^+4/x« ioior./on 
Individual gUssware items / ' Autoclave stefnlizatipn at 12rC/30 minutes 

Sample identiiried immediately after collection - 

Identification includes, water source, location, time and date of collection, 

and collecpr's name; insufficiently identified samples discarded 
Chlorine residual where applicable * I 



V 
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WATER MONITORING PROCEDURE: Gollectipn and Handling of Drinking Water Samples 

1. Analysis. Objectives: 

Proper technique fpr the collection and handling of a. sample for bacteriological 
examination takea'from drinking water sources. • - ' 

2. Brief Description of Analysis: ^ 

After assembly of nepessary equipment and travel to. the-sample site, the 
sampU is collected in a manner which* does not bias the sample and produces 
*a representative sample. Samples are collected in a suitable, labeled, 
steriltzed .sample bottle. which contains- a chemical agent to inactivate the 
chlorine disinfectant in the sample collected. 

\ ' . 

Con^troilled handling conditions maintain the integrity of the sample untfl its . 
" delivet'y to the laboratory with jn specifie'd time limitations. 

3. Applicability of this Procedure: / ' « 

' Treatment (/f Interferences in Samples: . , 

This procedure includes 'directions for dechlorination of samples sufficient to 
act upon samples containing up "to 15 mg/1 of residual chlorine.' 
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Source of Procedure: Startdaifd Methods for the Examination Of Water and. Wastewater , 

14th ea* , 1975. • ^ 7 



' -WATER MONITORING PROCEDURE: Collection and Handling of ^ki'ng Water $ampl^s 

General Description of Equipment 'and Supplies^^Used in the Procedure - 

•A, : Capital Equipjnent: • ... 

. • .U • Autoclave, providing uniform temperatures up to, and including .121* C,. 

' equipped with an accurate thermometer, pressure gages, safety features, ' . ' 
'Saturated steam power lin'es and capable ofreac^g required temperature 
.within 30 minutes. Must perform sterilizattOfPcycle within 45 minutes. 

Alternately 

i 

A pressure cooker can be substituted if: . 

Efficient pressure gage ' . t ' " , 

Thermometer bulb 2.5 cm' above water level. ' * *^ ' * ••• . 

' 2. Balance, 50 mg accuracy at a load of 2 or more grams. Should be clean and 
without corrosion; have good weights; and be calibrated ;annuany. 

3. Oven, (frying and sterilizing. Capable of uniform temperatures and with 
suitably thermometer to register accurately in the range 160 - 180" C. 

4. Refrigerator (at lab.oratory), set for range of 1,0 tio 4.4" C. V . 

5. Distillation Apparatus, Water. ' In-order cyf 'preference, the-systems a_re of 
stainless steel, quartz, vycor arid pyrex glass. Tin-lined hardware Is' 
acceptable but because of maintenance problems is best avotded in preference 
to the above. Plumbing should be of stainless steel, pyrex or plastic PVC 
material. Storage. reservoirs of "st1»inless 'steel and dust protected. 
Produced water must be of suitable bacteriologic quality (test described 

in Standard- Methods . i 4th Edition, p. 887). i . ^ 

Alternately ''"^t 

Distilled wateV meeting this quality criteria can be purchased, ''eliminating 
the need for the distillation apparatus. 

6. Washer, 61 assware'.v Operate at 180" C- during hot detergent»<:ycl6; hot 
,-^rinse cycle of 6 to 12^ successive washings; and final rinse of bacterio- 

logically suitable distilled or deioniz6d wateK- Produces clean 
sparkling glassware without spotting arid meeting criteria! of inhibitory 
residue test /as described in Standard Methods . 14th Ed., p. 885.. 

B.. Reusable Supplies:,. • • ' 

/' V ' ■. '. " " ^ . 

■ ^1. Sample Bottle. ,Bacteriol.ogically inert; resistant to sterilizing conditions; 
capacity at leaist 100 ml'*plus air spa.ce; containing dechlorinating. agent* 
if a. safippTe containing chlorine is anticipated. ^ ' 
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WAtER MONITORING PROGEDUR^. "Cdllection and Hafvdiing. oOrinking Water' Samples 

a, Reusllble Supplies (Continjue^l): . * " 

2v Sampler. Device (uririecessafy If bottle can be spigot or. top^fllled which ' 
Is the overwhelmingly usual occurrence). Line, wire, etc.* if distance 
to sample water Is sufficient to. make. line unwielcly or i4.sainple water 
is reac|ied with difficulty as through MeV covers, ports, etc. -To avoid • 
contamination of the water supply it ts necessary- to sterilize the wliple 
■ assembly* (including the sample bottle) and place inj ^for example, an 
' alutninum foil bag which is opened when ready to sample. ' 

3. Container, ice chest with dovep. _ . , 

' . ' • , . ' i. ' ■ ■ ? 

C. Consumable Supplies: ^ . • ' . • ' 

'1. Lafcelsi. clean ancT unused r non-smearing if wetted; sufficient -size for 
needed information; can he attached securely to sample bottle. ' 

2. .Marking Devi ce,„ non-smearing if wetted; permanent marking. 

. 3. ' Sodium thiosulfate (NagSgbysHgO). • . . 



WATER MONITORING PROCEDURE; Conect<^Ji-:and Handling of Drinking Water Samples 
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OPERATING PROCEDURES- 



STEP SEQUENCE 



yjFORMAIION/OPERATJNG GOAtS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



! \A. Presalivling 
Procedures 

'1. Siwiple bottle 
Inspection 



, 2. Sodium thipsulfate 
solutidn V 



'3. Sanple bottle 
preparation 



1. Check sample ^bottles for 
•acceptab11>ty. y 



1. Weigh . liJ.O grams of 
' sodium thipsulfate;* 

2. Dissolve In 50^60 ml 
* distilled water; 



3; Add d1stilled.wa*ler to 
bring final voly^rie to 
TOO ml. , 

4. Transfer tOo labeled* 
bottle; 



la. Provides 'a |;lS|?t 100 ml of sample -volume and have 

a sultaljle-^^^acl space above this volume.. 
lb. SuitabJV9*T'3SS and/or pTas:tic material. ) j 
Ic. Bottles ^should 'not be chipped, crackisd or otjjerf- 
wise darnagei^. 'No- deposits or extensive glass ^ 

* scratches or etched surfaces can be -tolerated. ' 
]Bottle caps must not be crocked or otheirwise 

* dam^g^d. . ^ « . - 
Id. Bottles should .be sparkling clean and free' from 
^ Inhibitory of ntitritive residues. 

la^. Used for dechlorination of samples ♦ - ' 
lb. Use of, trip bal an ce*^ accepted. ^ J 

?a. lOO^l^gradiiated Cylinder .satisfactory. 



1. Deliver 0.1 ml or .2 ml . 
of 10^ sodium thiosulfate 
solution to each sample 
bottU. (.1 ml to 4 ounce 
or 120 ml size and .2 ml. 

. ^ to 6-8 ► ounce, or 250 ml 
size)'. . 



la. Labeled as 10%>5od1um thiosulfate and'Stoced in 
refrigerator. (Jndipate date of preparation and 
whp 'prepd.rgd). ' , , . 

lb. It is preferable to prepare^less then 50 ml and 
sterjlize thg^ reagent to lessen the chance f,or_ , 
contfmi nation. ^ . * * * ' . 

Ui. Use steril^ 1 ml pipet if the reagent- is -steri-le. 
lb. Provides- adequate, sodium thiosulfate/fof 

. neutralizingichlorine. t^i sample. . (I'oO mg/l). 
Ic. Re turrv stock sodium thiosulfate solution to 
refrigerator; Splutijon must. npt be. contaminated 



w1 |h mi crobi al .growth . 



V.A.I. 1.1a 

(p. 2-16) 
V.A.I. 1.1b 
(p. 2-16)" 



V. a; 1.1. Id ' 
(p. 2-16>) 



/ 



WATER HOfilTORiNG PROCEDURE; 



Collepifton anti Hand! ins of 



Drinking Water Sarnples 
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• OPERATING >PKCCf CURES 



A. Presampl|ng 
Procedures 
(Continued) 



7 



4. Preparation, of 
contajner-4or^ 
sample transMrta- 
tion and^^torlge 



STEP SfeQOENCt 



2. Place cap on sample 
bottle. 



3r PlaceJCraft paper or 
metaTMPcll cover over 
bottle cap or stopper. 



4. Sterilize sample bottles 
in sterilizing oven. ^ 



5> Stor e sample bottles* in . 
/cleaa^^iry place, until 
used. 




2. 



3. 



ner inspected to be 
Icfefht size, leak 
antf^have ti^ht * 
g. cover. 



Layer bottom with 'ice ' 
^,just before departina for 
sampling points. 

Cover and assentle with 
other equipment. ^ 



If!FCRMATI0N/OFtMTI!/j GOAU/SF LlinCATlONS 



Id. Do not exceed 0.4 ml of the 105? sodium thiosulfatc 

to a bottle if a portion of the sample, will' bfjg 
h used for a'Standard Plate. Count. — 

' . y * . 

2a.^ a' string or paper^wedge is placed between cap and 
neck of bottle when using ground glass stoppers 
to prevent "locking" at the .interface. ^ 

3a. Protects opening of sample bottle from* accidental 

, contamination. 
3b. Cover (Hood) is not required for screw cap 
closures. 

4a. Two hours at * minimum of 170^ C. 
■4b. Steam sterilization (12r C for 30 minutes) can . 
be used 'but oven sterilization Is preferable. 

5a. At* least one bottle of each "batch" prepared 
' ' should be xhecKed for sleril.jty and. results - 
.entered in a quality control ledger. • . 

la, Size sufficient-^to hold all of required sample 
' bottles. 

lb. Use' of this means of transportation and storage 
is OPTIONAL, but highly desirable if practiced. 
Ic. May be mandatory in tropical or subtropical 
^ areas where high surface tempereitures prevail. 

. 

2a. f 0-1 eve! about 1/2 of bottle height. 

2b. Do not use dry ice. ' ' ^ • 



( 



TRAINING 
GlJIUt NOTES 



V.A.34 
(p. 2-f ) 



VII.A.-3T5~ 
(p. 2-18) 



f 
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HATER- MONITORING • PROCEDURE : Collection an'd.Handllng.of Dr1nl(1ng Water Samples 



OPERATING PROCEDURES 



f 



A. Presamplln 
Proceclures - 
■ (Continued) 

5. Inspection of 
sampling device 



Assemble bottle 
labels ^ 



26 



STCP SfQUENCE 



y 



1. Check'' sampling device 
for, condition. 



J 



1, Check labels for„accepta- 
bllity. 



INFORMATIOM/CPERATIKG GOALS/SPECIFICATIONS 



la. May be- unnecessary 'it particular sampling rUn 
collects from devices which are easily acces- 
. sible (spigots, taps, etc*). 

lb. A number of suitable sampling devlces^are avail- 
able and- the function to (a) -provtide, weight to'^ 
' allow the "S-amp ling qlevlce to reach a depth with- 
out drifting; (b) provide. an anchoring point for 
the sterile bottle or chamber; (c)jhave a ^ 
tripping mechanism to-al low- entry of sample td 
the qollector; and .(d)" provide a means of lowerinc 

^ .the device to depth and returned to surface. 
Check operation of each, of these ^areas* ,Sonie 
types of samplers, do not utilize a bottle but maiy 
function with sterile bulbs, bladders, etc. It. 
will be necessary-for thi sampler to acquaint 
himself to the specific device being utilized at ^ 
hfs facility. 

la. Must be clean and unused, 
lb. Sufficlent^quantity for number of 

a f^w^extra labels. 
Ic. Each label must have a means of attacl]ni|ent 

sample bottle;s. Wire or cord is desirabi 

such attachments as 'scotch tape, electrical tape^ 

etc. must be avoided as these are affected by - * 

moisture or water- immersion. - . 
Id. Labels. can vary from thait whlch^ls completely 

blank to a type which" is required by the facility, 

agency, authority,' etc. 
le. Mini mum. required data Includes: 

.♦'Sample location 

* Date and time of collection 

* Chlorine Residual 




TRAINING 
GlJIDE NOTES • 
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WATER HONItORING PROCEDURE: Collection and Handling of Drinking Wa.ter Samples '* 



OPERATIN(? PROCEDURES 


STEP SEQUENCE 


I NFORMAT rON/OPERAT I NG GOALS/ SPEC I F I CAT I ONS 


TRAINING 
GUIDE NOTES 


j. A. Presampling 
rroccQures 
(Continued) 

V 

7. Inspection of 
label marker 

/ 


K Chedk label marker for 
acceptability. 


le. (Continued)u . . * ' 

\^\J \ Icv^LUib naiilc: ^wri LLcil UU t v#U(lip ic tc Ijr / 

^Laboratory reception (date^me) 
,*Custody receipt (if necessa%) ' 

la. Marker must be of a non-smiBaring permanent "type, 
lb. Marker is operable; 




Travel from Assembly. 
Point to Sample Point 

* 

V 


1. Proceed to initial sample 
point. 

2. Prepare sample station • 
for collection of samft?le. 
(If special collection 
sityiaition. See 0*2.). 


la. Transport equipment with care, 
lb. Upon arrival, racheck as' to correctness of 
designated sampling point. 

2a. Remove manholes, ports, access panels, etc., 
.if necessary. ^ ^ ^ • 

2b« Note safety hazards at si te.. It is ne'cessary 
to have a partner if potentially hazardous con-^* 
* ditions crfn result in injury or death if another 
•person is not avatlablB for help. 


VII.B.l.lb 
(p. 2-18) 


C. Sample Collection 
Procedures " 

1* Spigot or tap 


f 

1.. Prepari^.spi^ot for 
sampling. 

Flush spigot; 


la. Must not have strainers, screens,' aerators, etc.,- 

whic^h can harbor bacteria or particulate matter. 

Remove' these iattachments. . ^ * 
lb. Spigot must nbt^ have leaks past gaskets, washers^ 

etci . and thesb solaots must be eliminated as 

sampling pointfs,/ 

2a. Must have^'direct main' 'connection and be 

representative of sy&tem 
2b; Full flow flush for 2-3 minutes.or enough to . 

clear service line. ^ . ' v . 
2c. Hand* pump activated taps should be flushed for. 


VII.C^l 
(p. 2-18) 

1 



5 minutes. 



WATER MONITORING PROCEDURE; Collection and "Hand! 1ng-of- Drinking Water Samples 



OPERATING PROCEDURES 



C* Sample Collection 
Procedures 
(Con^nued) 



STEP SEQUENCE 



3. Adjust spigot 
for steady flow* 



4.,; Remove hood and cap from 
samplf bottle (glass type) 
or i?rew^p from-other 



x5. Let sample run Into 
bottle-. " 



6* Replace.^cap and hood or 
^ screw-cap on bottte. 

7*. Label bottle with tag. 



8.- Place bdttle on Ice In 
vice chest (optional). 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



3a. Avoids "scogring" of system by vigorous flow 
which. could cause sampling of nonrepresentative. 
bacterial w material particles. ^ 

4a. Remove hood and cap as unit. 

4b. Discard slip of paper or string which is between 

cap and bottle Interface. 
4c. Protect units from contamination. Usual, method 

is to hold cap in left hand (if right-hwded) 
^ and have bottle in right hand. 



5a. No rinsing of bottle. Especially important "if 
bottle contains sodium thiosulfate. 
Fill about. 3/4 full so tlMit.a mixing space is 
available for thorojugh sample mixing prior to 
laboratory *ope rations. (At least 2.5 cm of air 
space required). ♦ " 

Sample mustmot be decanted. (completely filled 
and then a portion discarded to give the required 
airspace.) 



5b. 



5'c. 



6a. Secure closure but not excessively tightened or 
wedged on bottle.. \ 

7a. Fill all items demanded'. by drinking water re-* 
qutrements and others as needed by local 
authorities. ^ ^ 

8a. Do not immerse bottle in exces.s?ive water volume. 

Remove excessive water if present in chest. , 
8b. Cover jchest. ' ' ^ 

8c. Do not use dry ice as freezing is detrimental to 

sample. 

8d. Do not composite sanple (mix. different portions 
-of collected sample from. different or the 
same sample point). 



TRAINING 
GUIDE NOTES 



See A. 6 



IMPORTANT 
VII.C.1.8 
(p. 2-18) 



WATER .MONITORING PROCEDURE: Collection and Handling of Drinking Water Samples 
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OPERATING PRGCEl)URES 



— f 

STEP SEQUENCE 



I HFOfJMAT JONt^ F E RAT I NG GOAL S/ SP EC I F I CATI ONS; 



. TRAINING 
GUIDE NOTES 



C. Samprle C pnection 
Procedures 
(Continued) ^ ■ 

2/Special collection 
situation 



U.I 



1. Rem^ device from 
p«^ging. 



la» ^^ackaging (Kraft pap^r,;aluiiiinum foil, etc.) 

preserve^ sterility of device and sample bottle 
lb» Remove carefully to avoid contaminating device. 



See Sample^ ^^ 
Device under 



Reusable 
Equi pment" 
Al^o B.2 



1^^ jWATER monitoring" PROC ; ^CoTI ec ti on and HandVing of Drinking Mater Samples 



OPERATING PROClUURES 



C> Samplev Collection 
X, Procedures ' 
(Cqntiriued) 

* 4 . 



D. Sample Handling 



"^Sl^fJ. SEQUt^^CD 



Zi Lower device uritfl under 
water aboot 6 Incheis. 



3., Activate dey1ce^,to obtain 
* sample, \ ' - 



4. Retrieve sample from 
: ^device. ^ . ' 



5\ Label bottle with, tag. 



6. Place hpttTe^n ""'tee In . 
Mce chest, (optional) . * - 



K transport sample to 
laboratory. 



tNFj«MATI0N/O>£«ATIN6 GOAL^/SPBCfFICATIONS- 



4c. Handle only beyond or* h)ot'of line to avoid 
.contaminating water supply. ' ' 

2a. Avoid hitting 'sides af weTl, reservoir, etc. 
2b. Under water to avoid coll&ctlng surfape scum; 
debHs, etc..' - * * 

3a. Many metfrods. available to'' activate devlte":^ 
(electrical; messenger [brass plug with center 
' hole , dropped down line]-; another Ijne ixuUed;-. 
etc.). - , ^ ' ^ 

4a ^ Pull up device carefully without -touching sldes^ 

of well; tanK; etc, ^ 
4b. Remove sample bottle from device with cap» If 9f 

this, design, and §ecure bottle. * ... 
4c. Som6 devices may hot .have f caip with the bottle 
- ; and^may necessitate transfer of san^le to another 

sterile container. ^ Shake well before transfer; 

treat asceptically (without contaminating); .and 
;be sQre -that new bottle ha'^s at least 2.5 cm of * 

head space when compTete sample, is contained. 

•-^a. Fill all items deinanded by drinking water ^re- - ' 
qqirements ^and others as needed by locaV 
' * authorities*^ \ ' - ^ 

6a. Precautions as In C.l%8.8a-d. ' * * 



' Tai AnyoOf. the tran$port^'modes/.p.reviously discussed, 
lb. Must be in the hand^i^of the talxbr^atory personnel 
^. withia. 30 hours (elapsed time from sample - . 
. collection to start of janalysfs).*. - ' :^ . 



TRACING 
GUIDE NOTES 



VlI.C.lIs; f 

(p- 2-18 &; 

' 2-19) \ 



VIl.D.lJb 
(Pv 
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■ OPERATING PROCEDURES 


STEP SEQUEhcE 


I MFORMAT I ON/OPERATING -GOALSySPECIFICAflONS 


:-TRAINIfiG 
GUIDE -NOTES- 


^ D. Sample. Handling 
, (Continued) 

''• ' ^ . 

> 


'■ " 

• • \ 

> 


. Ic. If- sample is delivered directly by -a sampler to • 
the laboratory, ^it must be processed for analysis 
^pirthe same day. v ^ 
id. Observe log-in procedures as established by 
laboratdry and custody receipt procedures 
• observed for* samples wRich^may have legal - 
implications* ^ . ^ 
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WATER NON^ORING PROCEDURE :» Collection and Handling of OKnkfng Water Samples 



SECTION 
- -I* 
.'II 

III 
,.IV 

V* 

VI- 
. VII*' 
■VIII , 

IX 



TRAINING GUIDE- - ^ 
L TOPIC • — 

Introduction * - 

Edi^catlonal Concepts - Mathematics 

Educational Concepts - Science 
"Educational Concepts - Cofimunlcatlofis 

fUld & Laboratory Equipment , 

Field & Laboratory Reagents 

Field & Laborato»7 Analyses^ 

Safety 

' Records, and Reports 



^4- 




*I«Hning guide materials afe presented here under the headings marked*. 
These standardized headings are used thrpugh th1s«ser1es. of procedures. 
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•tfATER MONITORING PRflKEDURES;. Collection and Handling of Drinking Water Samples 



Introduction 



Section L 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



The sampler must be trained and appi'oved by the 
appropriate State agency or its designated ^ 
rseprSsentative. 
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^.WATER MONITORING PROCEDURES: 



CoWection and HandTing of Drinking Water Ssimples 



Field and Laboratory Equipment 



Section 




AJ.l.la 



A.l.l.lb 



A.l.l.ld 



r:: 



c 



A saitfple bottle size whicf^wilT provide the re- 
quired TOO mLvolume (minimum sample volume) as 
well as at least Z.S cm of air space. above this 
volume for sample mixing is mandatory. 



Sample botfles' must'be composed of a material which 
is non-toxic to bacteria, resistant to solvent 
action of sample, and capable of 'being repeatedly 
sterilized wit+iout leakage occurring. 

If glass-Stoppered bottles are us^d, a strip of 
paper or string should be placed in the neck of the 
bottle^ before placing the stopper in^lace.in 
preparation for sterilization. This prevents the 
glass stopper from "freezing" -in place during 
sterilization. /The paper strip is discarded at * 
the-^time of sample pol lection. 

Various plastics (polypropylene, Nalgene, etc.) 
have been -found to meet the specifications above, 
and, closures'Of the screw cap type are acceptable 
provided they are, anclremaia, non-toxic to the 
sample and provide a trgjit closune. A test is 
described to check new caps for toxicity (see 
reference). 

It. is^^wise to^ purchase. plastic bottles and caps of 
the sameroatlrial to preclude immediate or delayed 
lealcage problems.* 

Bottles can* be checked for bacteriostatic or in- 
hibitory residues by a bacteriological test pro- 
cedure which,' like the distilled water suitability, 
test, s,houfd be^undertaken only by professional 
bacteriologis^ts or in laboratories where this test 
is dpnejDn aTfegular basis-.- 

All glassware (bottles, pipets,^grad(iates, etc.). 

> shQuld be thorotfghly cleaned with a suitable * • 
detiergeht and hot water. Following sevajyal rinses, 
of hot tap water, several successive rlnses^with a 

, bSicteriologically suitable deioni^ed^or distilled 
water>Will produce a su'itqble bottle whether this 
operation Is accomplished by machine, or hand 
washing. \ 



EPA-670/9-75-006 
Handbook for Evaluating 
Water Bacteriological 
Laboratories 



Std. Meth: 14:885 
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WATER^MONITORING PROCEDURES; CollectlbFahd Handling of Drinking Water Samples 



Field and Laboratory; Equipment 



Section y 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.3.4 



Use of sterilizing oven ensures the drying of the, 
thicsulfate reagent on the bottom of the bottle 
whjch will be visible as a thin white film. Items 
should be inserted into* a'' cool oven and not re- 
moved until cooled after 'the sterilizing cycle. 
Whichever method, of sterilizing is used (dry heat 
or steam), complete records are to be maintained 
in a ledger which shows date; temperatures, time of 
cycle; and laboratoi^ workers name. 



. I 



- ^ 



WATER MONITORING PROCEDURES; Collection and Handling of Drinking Water San^les 



\ 



Field arid Laboratory /^alyses 



Section vil 



TRAINING GUIDE NOTE 



REFERENCES/ RESOURCES • 



A.3.5 . 



B.l.lb 



V - 

C.l.l 



c.r.s 



5 ' 

j 



To cheU the sterility of a sterilized "batch*' of 
5a[H)le bottles t remove one or more bottles from . 
-thp group"of "bottles .which were unit sterilized 
an,d test as follows: ^ 

1, Aseptically pipet (sterile ^technique) 
apprpxImatiBl^ 25 mis of sterile LLSTB (lactose 
tauryl sulfate trypt6s% broth) into the sample 
bottle,. 

2, Incubate ^for 24 hours^at 35^ C, 

3, Check for results: 

A, Growth (turbidity) Is unsatisfactory and' 
in<]licates lactose fennentefs as contamlfiants. 

B/No growth indicates acceptability and the 
bottle is sterile as regards to lactose 
fermenters. ' * . 

4, Record results in a bound quality control . 
ledger. 

5, Discard Sny unsatisfactory batches (positives) 
and Investigate source of problem. 

Sampling frequency and locations are. stipulated 
under iexlstlng governmental requlations. Estab- 
lishment and changes of the above are joint 
^functions of 'the Certifying Authority (Regional 
•EPA Water Supply Representative); Reporting Agency 
(State, engineeri Jig program); and the \it^^\^m 
(local administration). 

Spigot or tap dQes notyHa\(e to be "flamed*^ or 
heated as these treatments have been found to be 
of no consequence regarding bacteriological 
testing anjd cdn» in addition, caiise damage to 
valve components • '\/ 

Icing a sample prior^tp dellverliig It to the ^ 
analyzing laboratory is the most.des'irable holdijig 
method: It isV'howevert acceptablie to handle ,\t 
In a number of waiys:; - " 



. EPA-670/9-75-006 
Handbook for Evaluating 
Water Bacteriological 
Laboratories 
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NIP DWR 40 CFR 141.21 



WAfER MONITORING PROCEDURES: Collection and. Handling of Drinking Water Samples 



Field and Laboratory Analyses 



Section yjj 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



C.1.8 

(Continued) 



D.l.lb 



1. If less than an hour w111 elapse between 
collection and* laboratory acceptance, icing is 
not' an important factor in handling.' 

.2. Although not a desirable prefctice, it is accept- 
able to tranjtport a sample, uniced, in a 
number of modes (mail; bus; UPS; courier 
service; private shipping; etc.) as long as the 
transit time is wi.thin limitations- 

Another ojpjtional choice to the icing mode of 
transportation is the use of thenros-type, 
insulated, and sterilizable container. 

Current regulations specify thls^^30 hour limitation 
period beyond which the sample is- unacceptable' for 
data validity. ^It is,, however, a possibility that 
the responsible State 'Agency may require* the 
laboratory to run the sample if i't is received- , 
after this period. : If more than f30 hours, *but 
less than a 48 hour, period has elapsed (from 
collection time ..to initia^tiofl of laboratory ^ 
procedures), the laboratory may riin the sample with 
the requirement' that the data is indicated to be 
possibly invalids In the event that greater than 
48 hours of holding time has elapsed, the ; 
laboratory must refuse^ the sample, as unsuHable 
for analysis. 



This outline was prepared by: Rocco RussdmaVino, 
Mlcrpbiolpgist, National Tcainingf and Oper^ional 
Technology Center, MOTO, OWPO, USEPA, Cincirmti, 
Ohio 45268. . ^ 
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A PROTOTYPE -FOR DEVELOPMEN'T Olr 
ROUTINE OPERATIONAL PROCEDURES. 
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COLIFORM TEST BY THE MPN METHOD FOR DRINKING WATER 



- ^ 



I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

i 
I 
I 



% ■ 




as applied in - 

•DRINKING WATER TREATMENT FACIl/tJES 

" ~ and "In the / 

DISTRIBUTION SYSTEMS OF DRIVING WATER TREATMENT FACILITIES 



National training, and Operational Technology Ccfnter 
MUnicipattOperations and Training Division 
; . 6ffi%-^^^^^ * 
UVs. EnvirbhiTient;a1 Protection Agency 



I 



its*.:- 
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EPA/600/8-78-008, May ^978& - , - ' ^ . ; 

Manual for the Interim Certifi.catfon of Laboratories Involved in Analyzing 

Public Drinking rtater Supplies - Cri]te^ia & Procedures ' 

• / , Colifon^Test by.ttre MPN Method for Drinking Water^ 

MPN media removed and cooled as' soon as possible after sterilization and stored 
in cool dark place (optional). 

Tube broth media and reagents sterilized. at 12rc 12 to 15, minutes with tubes and 
flasks packed loosely in baskets or racks for uniform heating and cooling. 

Laboratory pure' water must be used; d'issolution of the media must be completed 
before dispensing to culture tubes or bottles. 



Lauryl Tryptose Broth 
(Lactose broth Is not permitted:) 



Single strength composition, 35.6 g. per liter 
pure water 

Single strength ,pH 6,8*+ 0,2; double strength 

.pH 6.7 + 0,2 ~ V 

Not less than 10 ml per tube 
Media made to result" in single- strelic|th after 
addition of sample portions 



BriHiant Green Lactosfe Bile Broth - Medium compositibn 40 g per liter purfe 
water. .Final pH 7,2 + 0.2 " . \ 

Media stored at low' temperature are incubated overnight prior to use and 

tu>iK with air bubb,les discarded 
Media protected from. sunlightt"--^ ^ 

MPN tube media with loose-fitting caps used in less than 1 week 
Tube media in screw-capped tubes held ho longer than 3 months 

Presumptive Tesjt ■ . • 

Five standard portions, either 10 or 100 ml 

Sample shaken vigorously immediately before test 

Tubes. Incubated at 35° + 0.5°C for 24 +2 hours 

Examined for gas (any gas bubble indicates positive test) 

Tubes that are gas-positive within 24 hours submitted promptly to confirm test 

Negative tubes. returned to IncAator and examined for gas within 48 + 3 hours 

positives su])m1tted to?,confinii test. ~ 
Public water-supply samples with heavy growth and no gas production confirmed 

for presence of suppressed conforms 
Adjusted count reported based' upon confirmation 
.Adequate test labeling and tube, dilution Coding (optional) 

Confirmed Test . . 



Presumptive pps1t1ve,.jtube gently shaken or;ni1xed by rotating * 
One loppful>r ojie. dip b£ applicator transferred from presumptive^ tiibe to 

Transfer device . sterile.- - ^ . . . . ^ < - 

Incubated at 35'C: i 0,5 checked ..wUhln 24 hours for gas production 
Positive. confirmed tiibe-results recorded; negative tubes reincubated and 

J0 [^t^?^l^t^^^W%^^, 4ef^|ned JsTjthree pif?.;more po'sitive confirmed tubes 
^i^^mW^Mi^^ OPTIONAL.. 



BGL8, 



w ^ ..^ .- ^a^.. - . V « ■■ ..i'.....^.^ ..^a^ .. ^ '-^ ' ■ — ■ .^^ 



t 

I 
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t 
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Confirmed' MPN test, on problem supplies: If the laboratory has elected to use 
the MPN test on water supplies- thlit have a continued history of confluent 
growth or TNTC with the MF. procedure, all presumptive tubes with heavy growth 
without gas production should be submitted to the confirmed MPN test to' check 
for the suppression of coliforms. A count is adjusted based upon confirma- 
tion and a new sample requested.' This~ procedure should be carried out on 
one sample from each problem Water supply once every '3 -months. 
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DRINKING WATER COLIFORM TEST 
MPN iMETHjOb FLOW 3HEET 




[sample] 



5 tubes containing an 
equal sample volume 



LLSTB 



incubate 24 ± 2 hrs. at SS^'C i: O.S'^C 
^ ^ 



r 



Gas (-t*) 
BGLBB 



\ 

Gas (-) 



Incubate for 24 hrs ± 2 hrs. 
at 35*C ± 0.5*C 

t; 



I 

Gas (-t*) 

CoilfoTms 
Present 



1 



1 

Gas'(— ) \Gas 

Reincubate for an 
additional 24 hrs.\r. 
(48 ±; Shrs) at 
35*C + 0-5*C 



1 



Reincubate for an additional 
24 hrs (48 ± 3 hrs) 
at 35'C ± O-S^C 

T, 



Gas (-t-) 
Coliforms 
Present 
J 



J 



Gas (*f ) 



Gas(-) . 
Coliforms 
Absent 



1 

Gas (-) 

Coliforms 

Absent 



Determine the number of 
positive's in4he .5 tube series 

Dcitermine MPN value from . ^ 
table V ^ - 

Record. rejsiilto^M 
Coliforms/ibOmi; « 

Report rji|ujfs is prescribed 

Vdnderieguiat0%^^^^^ 



gas • tube containing at 
least one bimb^e^ -*5. 
' of gas ' 
gas (-) - complete absence 

of gas in tube ^ 
LLSTB - lactose lauryl 
sulfate tryptbse 
^ broth 
BGLBB • Brilliant gree|i 

Lactose bile ^roth 




t 

i 

I 

f 
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1 
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I 
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I 
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WATER^MONITORiNG PROCEDURE: Col i form Test by the MPN Metjiod for Drinking Water 



1. Analysis "Objectives: - ■ 

a. In water treatment plant quality control, the objective of the test ts 
to'^etermine if the effluent quality is in compliance with bacteriological 
.requirements as prescribed in the Federal Drinking Water Standards. 

b. In distribution network and individual consumer tappina* locations, the^ . 
test determines compliarice with bacteriological requ^ments with, the 
above mentioned standards. • r-'Cl 

2. Brief Description of Analysis: . \ . 

Five standard portions of either 100 ml or 10 mVare inoculated from a 
drinking water sample into Lactose Lauryl Sulfate Tryptose ^rbthifermentation 
tubes (USTB) and incubated at 35% + O.S'^C. After 24 hours ^nd again at 
48 hours, the LLSTB tube cultures are examined and results recorded for^gas 
production. Cultures showing gas production are transferred at each examina- 
tion ^tJteryal to BGLBB fermentation tubes and incubated at SS'^C +'^0.5''C. BGLBB 
tubes are examined at 24 and 48 hour intervals for presence of gas and those 
/ showing gas are considered gas (+) and containing coliforms while those com- 
pletely without gas as gas (-) or not containing coliforms. ' 

At the end of the overall incubation period, individual tubes are summarized ' 
as posittve or negative and the number positive for the five tubes is obtained. 
A table of Most Probable Numbers (MPN) is, used to determine the MPN value which 
• is given as coliforms per 100 ml. This result is,repbrted or handled as pre- 
_ scribed under regulatory requirements. v 

3. Applicability of this Procedure: ' . • 

a, . The Vange of coliform concentrations: 

If this sample * These ranges of coli- 

volume is used^ forms are covered 

100 ml • ,< .22'to > 1.6 - ' . 

' 10 ml " < 2:2 to >J6' - . ~ , 

b. PretreatmeYit of Samples: 'In accordance with Standard Methods, 
r M4th ed. .{p. 904) j / ' ^ 



This procejiu|e donforms to the Standard Total GoTiform MPN Tests as* described * 
In Standard Methods W'the Examination of Water and Wastewater, 14th ed. (1975). 



WATER MONITORING PROCEDURE: Col 1 form Test by the.MRfi Method for Drinking Water 

Equipment and Supply Requirements , " ' ' * * ■ . 

A. CapiWl Equipment:. ^ . \ '\ ' 

Autoclave, providing uniform%emperatures up to anji including 12rc, equipped^ 
with an -accurate thermomelfbr, pressure gauges, saturated steam power lijies 
and capable of Sreaching required temperature within 30 minutes.. . 



BJlance, OJ g sensitivity .at ^oad of 150 g 



Air incMbator to operate at 35^C + 0.5°C 

Oven, *hot-air sterilizing:, to give uniform, tempera tures^and with suitable 
thennometer to register accurately in range of 160frl80°C 



^ pH iijeter, accurate to at least 0-1 pH unit, with"^st:as3ard.pH rel'erence 
solution(s) , ^--^ . 

Water distillation apRa^atus (glass or block tin),'lor source of distillejfl 
water suitable for bacteriological operations. 

B. Reusable . Supplies,: ' , ' ^ ' ' * 



Amjw) or coat ^5sui tabled for labora'tory 

I • l' . 

Jaskets, wire for discarded cultures, 

?ot.tles, sample*, prefe^rejJ characteristic^ being '250^1 f6-8 ozl), 
dde mouth, glass stopper ^ « • * " ' 

Bptt'le, sque^eze'type, with dvsinfe'cting solution 

■Burner^ gas, BunsBn burner type' . • * 

Cansi'^pipet, aljjminum or steel; not c6pper (If pJastic, or otTier type of - 
prepackaged disposable pipets are used, thiis item is unnecessary.) 

Metal caps* to ^fit 25 x 150 mm and T8 x'^150 mm xuJture tubigs 

Pah, to receive discarded'j^taminated pipets and glaS5.Ware'^niust contain, 
disinfectant before use)?|^^ 1. * 

/noculation loop, 3 mm diameter loop of nichrome of platiruffl-tridii 
^6 B&S'gauge, in holder . :^ • • 

Pipets*, .10 ml, Mohr type prefer^^ sterilej cotton plugged;- glass or ^ 



\m wire. 



disposable plasti^^: 



RackSi? culture type*, having at least 5 openings capable of accepting tubes 
at least 20. mm in diameter ' ■ \ * 



WATER MONITORING PROCEDURE: Coliform test by the JjPN Method for Drinking Water 

Equipment and Supply Requirements (Continued) ^ 
Sponge, for cleaning desk* top . ^ ^ " 4^ 

Tubes* culture*, /150 x 25 jim.and 150 x.l8 mm *• 

Tubes, ffiwnentation*, 75 x 10 mm vials- to be inverted in culture tubes 

— ^ ^\-~ — . ■ 

C. Consumable (must be replaced when stocks get lowh 

Distilled water, suitable, for bacteriological cultures (note distillation 
apparatus required in capital equipment) . . 

BGLBB (Briilliant Green Lactose Bile Broth), dehydrated (recommend purchase 
of J/4-lb/ units) " 

Lactose Lauryl Sul^He Tryptose Broth, defiydrated (recommend purchase of 
1-lb. units) j . 

Potassium Di hydrogen Phosphate (KHgPO^) (recommend purchase of 1/4 lb. units) 

"Disinfectant, for bench tops. (Use houseliold bleach solution prepared 
according to. instructions on bottle) ' \ 

Wax pencils (recommend soft wax equivalent to Blaisdell 169T) , 

Sodium Thiosulfate (Na2S203-5 HgO) 



*Items marked are needed in quantities or require size or spa„ce allowances * 
which cannot be specified here, as they vary according to the daily analysis 
schedule. As a rule-of- thumb, space/size or quantity requirements, should be 
at least 3 times the normal daily requirements. For further information on ^ 
specifications for equifpent and supplies, see the Microbiology Section of ^ 
tlie:«current edition of "Standard Methods for the Examination of Water and 
Wastewater." • ' 

. . ■ ■ ■ • 



hATER'^MONITORI-Nii PROCEDURE; Col i form Test by the HPN Method for Drinking Water 
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OPERATINiTpRCqEDURES 



A.*Pre-Test Procedures 



1. 35°C Intubator 



Set-up/ Adjustment 




51 



STEP StQUENCE 



1. Place 35°C incubator in 
permanent location. 



2. Install thermometer. 



3. Install shallow pan of 
water in bottom of in6u- 
baton. 



4. 'Connect incubator tq . 

electric power source. . 

5. Adjust temperature until 
"stabilized at required 

. temperature^ . 



6. Operate bacteriological 
incubator cohtinuously. 



INFORMATION/OPtPATING GOALS/SPECIFICATIONS 



All pretest procedures completed before starting 
other first-day procedures. 

la. Out of 'drafts or places where it will be in 

.direct sunlight part of the day. . 

lb. Location convenient to laboratory bench. ' 
'Ic. Convenient source of electric power. 

2a. Thermometer functions at least. in 30°-40°C range 
and have intervals of 0.5° or less indicated. 
Meets NBS -standards. 

2b. Location should be central in incubator. 

2c t Mercury bulb thermometer should be fitted with ^ 
cork or rubber stopper and mounted in small ^bottlt 
filled with liquid (glycerine, water, or mineral 
ojl). 

3a: In most laboratory incubators a pan having about 

1 square foot area, with water about 1 inch deep, 

is satisfactory. 
.3b. Maintains condition- of saturated relative humid- 

ity, required in bacteriological incubator. 
3c. Requires daily check, with addition of water as 

necessary, to keep water in pan at all times. 

4a. Many incubators have pilot light to indicarte 
powerjturned on. 

5a. Manufacturerjjs^nstructions^ for method of 

temperaturfe adjustment. 
5b. Operation must be at 35 + 0.5°C. 
5c. Allow abQUt 1 hour between adjustmisnts. 

6a. Requires "daily check with written temperature 
record, with adjustment and water addition as 
necessary.' , • . . • 



TRAINING ■ 
GUIDE NOTES 



V.A.I 
V.A.1.1 

(p. 31). 



V,.A.1.2 
(p. 31) 



V.A.I. 3 
(p. 31) 



V.A.I. 5 
(p. p) 



V.A.J-.6 
(P-. 31) 
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if ^WATER MONITORING >ROCEDURE: Coliform Testty the HPN^Methdd for Drinking Water 



A' 



■OPERATING PRCCEOURES 



STEP JSEQUENCE 



iriFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A. Pre-Test Procedures 
(Continued) 

2^. Over>, .Sterilizer, 
Set-up . 



1. Plade oven sterilizer in 
permanent location. 



2. Install thermometer. 



la. Convenient to source of electric power; usually 
on table or bench. , 

2a. Should indicate the 150''-180''C range^ be accurate 
within this interval, and be marked in l.Q degree 
intervals. Thermometer. bulb is withiln a cylinder 
filled with a fine sand and positionep on the 
center -'^helf of the chamber. 



V.A.2J.5 
(p. 31) 



3. Connect oven sterilizer to 
power source and turn on. 

4, Adjust temperature to 
/ stabilize at required 

rtjemper^tdre. 



Operate oven sterilizer 
only* when needed. Turn 
• off when hot in use. 



3a. Usually has pilot light to indicate p 
4a. 



3. Autoclave Set-iip 



1.. Install and operate auto- 
clave according to manu- 
facturer *s ins trUttions# 



' 5a • 

5b. 
5c. 

5d; 

la. 
lb. 
Ic. 



Operated as near to UO^'C as possible; not lower 
than 160 nor higher than ISO^'C. Check to verify J 
that the UO^'C temperature is", reached and" is - 
maintained within + lO^'C for a 2-hour period. 

Turned ON in advance of need to permit reaching 

required temperature before Introducing materia^l 

to-be sterilized. ^ 

Oven sterilizer used. to* sterilize dry glassware, 

nietal objects ^ 

Oven sterilizer not used with culture media, 

solution, plastics, rubber objects, or with . 

anyjthing containing or including theVg^ 

PapjBr-wrapped glass pipets may be sterilized iri., 

oven sterilizer. . \ 



Autoclaves^treraely variable in design and ^ 
operation; also, potentially dangerous. . 
Used/to stprifize.^oB3ects made of, or' Including 
liquids, rubber, culture media. 
Glassware ma^ be autoclave sterilized buj: must be 
dried afterward. . 



V.A.3.1 
Cp^. 32)^ 



WaIeR monitoring PROCtDURr: Col 5 form Test by the MPN Method for Drinking .Water 



3-10 



OPERATING PROCEDURES 



STCr SEQUENCE 



INFORMATIOM/bPCRATING GOAiS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A, Pre-^est Procedures 
(Continued) 



4-. Water 'Distillation 
Equipment 



5. pH Meter 



6, Glassware 



1. Install and operate in * 
accordance with manu- 
.facturer's instructions. ' 

2. Operate continuously or 
intermittently as required 
to maintain adequate 
supplies of 'dfistiTled 
water/. 



1. Have unit available and 
operate in accordance with 
procedures described- in 
other lab procedures* 

1. Wish all glassware in hot 
detergent solution; 

2. Rinse at least once in hot 
tap water; ^ 

3. Rinse in distilled water, 
at least 6 successive times, 
^nd, 

4. Dry in air. 



Id. Most plastics not sterilized in autoclave^ 

^ plastics usually require chemical sterilizers, 
le.' Autoclave usually operated at 12rc for 15 min. 
If. Sterilized media must be removed from autoclave 
as soon as possible after autoclave is reopened. 

la. Must produce distilled water meeting quality 
requirements for bacteriolxDgical tests 

> 

2a; Reserve suppl-ies* kept in iorosificate glass 
c?»rboys'*Dr in plastic cajboys made of material 
wliich wi*ll not dissolve substances which will 
affect growth of bacteria. 

2b. Same distillation apparatus used for bacterio- 
logical purposes may be used for chemical 
reagents. ^ 

la. Unit for pH check on finished culture media. 
Tb. Used in preparation of stock solution of \ 
potassium dihydrogen phosphate. . 



la. Nontoxic detergent. , - - 

lb. . Be sure' all contents. and. markings are washed away 



V. A. 4. 1-2 
(p. 32) 



V.A.5.1 
(p. 33) 



V. A. 6. 1.4a 
(p. 33) 



4a. No visible spots or. scum; glass should be clean, 
\. . -and sparkling. 

4b. Glassware suitable for use in bacteriological 
operations. - . 



V.A.6.4b 
(p. "33) 



. WATER MONITORING PROCEDURE: COlifprin Test by the MPN Method for Drinking Water^ 



OPERATING PROCEDURES 



A. Pre-TestcProcedures 
(Continued) 

7, Sodium Thtosblfate 
Salation 



. 8, Samplfe Bottle 
Preparation 



■ 57 . 



STEP SEQUENCE 



!• Weigh 10.0 grams of sodiun 
thiosulfate,* 

2- Dissolve in 50-60 ml Jis- 
tilled water. 

3. A(id distilled water to' 
bring final volume to 
100 ml. 

4. » Transfers to labeled 
^ bottle. 

1. .deliver 0.1 ml or .2. ml . 
of 10% sodtum thiosulfate 
solution to each sample 
bottle.* (.1 ml", to 4 oui^ce 
or 120 ml size and .2Jhn 
to 6-8 ounce ,or 250 ml 
sizeV . ^ / 

2. Place, cover on saniple 
bottle. 

3; Place paper or metal foil 
cover over bottle cap or 
^^^stopper. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la. Used for dechlorination of samples, 
lb. Use of trip balance accepted. 

2a. 100 ml'^graduated cylinder satisfactory. 



4a. 



la. 
lb. 



Labeled as 10% sodium thiosuTfate and stored 
in refrigerator. 

Use 1 ml pipet. • . . - 

Provides adequate sodium thiosulfate for 
neutralizing' chlorine in, sample. 
Return/Stock sodium thiosulfate solution to 
refnfderatorJ 




3a. 



U^e 1 ml 'pipet. 
Provides^'adequate EDTA chelatina agent for 
metals in sample. 

Protects opening of sample bottle from accidental 
contamination. 
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TRAINING 
GUIDE NOTES 



^^A.8J-6 



*33) 
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WATER HOHIt|iRI!<G PROCEDURE ; Colifom Test fay the MPN'Method for Drinking Water 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAILING 
GUIDE NOTES 



A. Pre-Test Procedures 
(Continued) 



9. .Pi pet Preparation 




4* Sterilize sample bottles 
Jji sterilizing oven. 

5. Store sample bottles in' 
clean, dry place until . 
used, y 

1 . Inspect f^pets to be pre- 
pared for use; discard an^ 
destroy all having chippec 
or cracked tips or tops, 

2, Insert plug of non- 
absorbent cotton into * 
mouthpiece of each clean, 
dry pi pet. 



'3. Place a layer^ of glass 
"wboT or several layers of 
paper padding in bottom of 
pipet can, 

4, ^P1ace*18-24 pipets in each 
"pipetfcan, delivery tip 

dowrv/ 

5, Steri^ze cans of pipets 
in oven. 

6, Store cans in clean, dry 
^ ^place until used, Marie 

•*caDs ^as 10 ml sterile 
pipets,* 



5a, One hour at 170°C, (See A, 2) 



la. 



Cleanliness of pipet must be equivalent to " 
glassware. 



2a.' For protection of user^when pipetting sample. 

2b.^tton plug must^be tight enough to prevent easy 
removal,, either by the pipetting action o%by 
handl4ng, and yet loose enough to permit easy 
air movement through the plug. ^ 

3a. For prpjeption^pf pipet deliv^ry.^jtip^. 



Orientation permits "removal of sterile pipets 
from can*without contamination by User. 



5ai One hour at 170**C (See A. 2 of procedures). 



6a. Laboratory cabinet or drawer recommended. 



50 



V.A.9.1-6 

(p. 33)' 
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OPFRATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/ SREC I FI CAT IONS 



TRAINING 
GUIDE NOTES 



A. Pre-Test Procedures 
. (Continued) 



10. Preparation of 
Lactose Lauryl 
Sulfate; Try ptose 
Fermentation Broth 

" ,(LLSTB) - 
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7. When can of-pipets is 
opened for first use, 
pass the exposed ends of 
the pi pets through flame, 
slowly. . 

1*- Weigh 53.4 grams of dehy- 
drated Lactose Lauryl 
•Sulfate Try^ptose Broth*. 
^Close coyer^ol bottle. of 
dehiydrated medium tightly 
after removal. 

2. '^issolve in 1 liter dis- 

tilled water. 

3. Place '20. 5 ml of -the solu 
tton of prepared LLSTB in 
each culture tube. 



4. Insert one fermentation 
-vial fnto each tube of 
medium', open €nd,.down . 



5. Place' tube c4pi<ifleach 
tube of culture medium. 

-% 

6. SterJlize in autoclave. 



7a. Burns off excess cotton sticking out of pipet 
moutripiece. 

7b.* Cover kept on can at all times except when samples 
being inoculated. 



la. Dehydrated media take moisture out of air; can 

Jiecome caked, 
lb. Caked media unsatisfactory; should be discarded. 



Genti/heat (no boiling)^ if necessary to completg 
..^isOTlving medium. Usually a vigorous agitat4on^' 
will completely dissolve the medium. 

3a. Use 150 x 25 mm tubes. . 

3b. 25 ml pipet, automatic pipetter, or funnel •hose 
' and pinchcock assembly a^re acceptable. / 

3c. Accuracy. of delivery: +0.5 ml. 

3dr Approximately .45 tubes will be necessary. This 
will'Suffice for 9 tests based' upon procedures 
of this WMPk( Water Monitoring Propedare). ^ 

4a.*. Tubes and vials previously washed as in?licated 

^' (v. 6. 1-4). • _ 

4bs Use 75 x 10 mm tuljes. * ^ 

5 a. After aTl tubes have been filled and have.jntji- 
" vidua! vial. 

6a. Within l -hbur after. medium prepared.^ 
6b. Sterilization at 121/?Clfor 15 minutes. * , \ ^ 
6c^ Medium must bti removed^ ^t:om autoclave as sodn^as. 
possible after pressure bas returned to. norma)|* 
Use "slow-vent*', mode of steam renx)val, ^ ' 



V.A.9,7.. 
34) 



V^A.10.3,b 
(p. 34) . 




OPERATING Pf^ClEDURES 



A, Pre-Test Procediires 
(Continued) i % 



11 •/ Preparation of 
■ i Brilliant Green v 
Lactose Bile Broth 
/(BGLBB) 



STEP SE.QUENCE 



7. Cool -medium to room 
temperature. 



8. Check pH of finished 
medium._, 

9. If final pH not satis- 
factory, discard medium, 
and prepare new batch 
with pH adjustment before 
sterilizafton. 

10^. Store medium in cool," 
dark ^lace. 



1. Weigh 40.0 grams of dehy 
drated Brilliant Green 
Lactose Bile Broth. Close 
cover of. bottle of dphy-* 
drated mediW tightly - 
after removal . 

2. Dissolve in 1 liter of 
distilled* water. - 

3. Place' 10.5 ml of the 
solution of prepared . 
BGLBB in each culture^-,. 

, tube. ^ 



4NF.0RMATI0N/0PERATING GOALS/SPECIFrCATIONS 



7a. Medium ready for use wfien cool and individual 
vials are completely foiled with fluid. No 
' bubbles must be present 

8a. Shpuld be 6.7-6*9. 



9a. pH value ordinarily drops about 0^2 pH uiiit. 



10a. Not "in refrigerator. Usually in laboratory 
cabinet in darkness. 

May be stored up to 1 week if evaporation not 
more than 10% in loose fitting capped tubes. 
With screw-capped tubes*, it should be held no 
longer than 3 months-. ' . 



10b 



: I 



la. Dehydrated media takes mbistu}^ out of a 
can become caked. ^ 
lb. Caked media unsatisfactory; should be discarded. 



\ 



2a. Gentle h§at (no boiling) if necessary to com- 
plete dissolving mediun). Usually a-vigorous 
agitation will completely dissolve the medium. 

3a. Use -150 x 18 nin tubes. 
3b. A 25 ml pipet, autofnatic pipetter or funnel 
hose and pinchcock assembly are acceptable. 
3c. Accuracy of delivery + 0.5 ml. 
3d. .Approximately 90 tubes will be necessary.* 



, TRAINING 
GUIDE NOTES 



V.A. 10.3b 
(p. 34) 



H- - WATER MONITORING PROCEDURE i_ Colifori!r*Fest by the MPN Method for Drinking Water. 




OPERATING PROCEDURES 



A. Pre-Test' Procedures 
(Continued) 



■ % ■ 



12, Final Xquiprflent §nd' 
Supply 'Check > 



STEr SEQUENCE 



4. Insert one fermentation 
.vial into each tube of 

medium, , open end down. 

5. Place cap-on each tube- of 
culture medium, 

6. Sterilized in autoclave. 



Cool medium .to room 
teSiperaturfe, 



8. Check- pH of finished 

medium,., ^ " 

9, If final pH is not satis 
Tacto^, discard medium 

^and p^l^are ,new^ batch with 
pH adjiistmeht before 
sterilization,* 

' ' \ ' > - 

10. Store medium in cobl,^ 
dark place, ' . 



*l ,^.Chec1( to be Sure^hal^^ni 
.^^equipment and si|pplies 



spTuU&ns^^ and /prepared ' 
medi a%r^^ ready before 
^ tartigg^,sanl|)l e exami natio 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4a, Tubes and vials previously wa^fred as indicated 

(A, 6, 1-4), ; ... 
4b.. Use 75 xJLOjwn tubes, ^ ^ , , 

5a, "After all tubes have been filled a«d hava 
- individual vial, - 

6a. within ,1 hour after medium prepared, 
6b. Sterilizqjtibn at IZrC for 15 minutes, 
6c, Medium must be removed from autoclave as soon^as 
possible- after pressure has returned to normal, 
^ Use "slow-vent" mode of steam removal, 

7a, Medium ready for use'when cool and individual 

vials' are completely filled with fluid,. No 
p bubbles must be present, 

8a, Should be 7,1-7.3, . ' " . 

9a, pH value_ordinarily dropf about 0,2 pH unitv. 



10a," Not in-refrigerator. Usually in/laboratory 

cabinjBL^n darkries§. 
10b,- May bei stored, up to 1 week if evaporation not more 
S Uhan.10% in loose-fitting capped tubes. With 
/ .vscfew-cappeifetubes, it sfiould be held no longer 



tK^3^monthsW 



> , • •-•iv . Aft, ' . - 



la. -Check general list, of .equipment and supplies. 
Jb. Each test riqu ires 
7 ' : 5 tubes USTB . >. 
• " ■ 0-5' tub^S of BGLBB ^ ; . 
1 satnplfe bottle ; 
\C^}Q'.m\ pi pet 

— «- - -pi ' . • ...... 



TRAINING 
GUIDE NOTES ' 



V 
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v-:- •• ■ • ' s?f*^, .. • • : ; »\ • • ; 

WATER-HON^I-TORINMROCEOUREr-CctUforn) Test by.-the MPN Method ftfP^^^^ - . . ^"J° 


OPERATING PROCEDURES 


STEt> .SEQUENCE ^ ' 


I NFORMAtlCN/OPE RATING GOALS/ SPEC CAT IONS 


TRAINING 
GUIDE NOTES 


A. >re-Test Procedures 
i« (Continued) , t 


2- Make .ptjeparations or ad- 
. .^^ justments as necessary 
hpfnrf* ^1'arl'ino fpctL. 




• 


B.^-First-Dav Procedures 
B. St uay Proceaures 








- ^1. Equipment j 
\ Maintenance \ 


1. Check, record, and' adjust 
incubator temoerature 


la. See A. 1.1-6. 


* ♦ 


• 


2. Add water to panj'n 1ncu- 

bator: as necessary. 
• - 






2f* Sample Collection 


1. Collect samnlp 


la. Luudufuiio ab bcicuLcu py ^c^4ll rcmeji to . 

lb. Sampling methods as described in Standard Methods; 






•♦2.» Record sampling 
jn^rmation. 


2a. Most organizations have sampJe tag of, some type \ 
.which includes such information as da1;e,'time, 

|J 1 duo ui^ daiii|J 1 iiii^, iiaiiic Ui dailipic UUIloCtOr,, pRU 

Other information as may .be 'required. 






3. Transport sample to 
laboratory. 


.3a. Taken to laboratory without delay. 
3b. Samples* preferably iced if delay of starting 
^ sample test is greater than one hour._Nt) more 

' ^ than 30 hours of trAnsnnrtatinn fimp \^ ;)llnwpH 

UllUII >J \J H\J\Al ^ UI Ullw^UI wGlwlUll Willie liO ai 1 UnCVA « ' 




3: Prepai*Jtiqjn of . 
* Laboratory Data' ' 

Sheet : ' . 


K Fill in data sheet to show 
s^nljjle information. 


la. Needed Jppformati on should be on sample collection 
tag. , ' . ' 

lb. f{QSt data sheets show>at least source, date, time 
of collection, name of Sampler, name of analyst. 


» • • * ^ ' 

VII.B.3.1 ; 
:(p.^35) ^ 






* laboratory sample number assigned. . , 




2 4 Seffect sample inoculation 
\ voluhies. 


'2a. For purposes of this WMP. (Water Monitoring ; 
" Procedure), sample volumes^ of 10 ml per*tube in a 
* ' series of 5 tubesJs required. 








* » 
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WATER. MOHITORING-PRQCEDURE ; Coliform Test by the MPN Method for Drinking. Water 



r 



* OPERATING PRCCEDUREf 



B. First-Day Procedures 
■ (Continued) 



4. Lab Bench 

, .Disinfection 

5. Assembly of 
Culture Hedlmn 



6. Sample Inoculation 



STEP SEQUENCE 



3. Enter information in 
laboratory data sheet to 

^ show sample inoculation* 
volume for 5* tubes. 



1. .Disinfect laboratory bench 
. xipe dry* 

1. Place 5 tubes of lactose 
Lauryl Sulfate Tryptose 

^^:Broth (LLSTB) in Culture 
tube rack* 

Z. Label test set-up. 



1. Shake sample vigorously. 



2. Deliver 10 ml of sample per 
tube of LLSTB* ' 



INFORMATION/OPERATIKG £OALS/SPECIFICATIONS 



2b. Workers desiring 100 mT portions for this test 
should consult Standard Methods for required * 
modifications (medium strength, interpretation of 
results, etc.) 

3a. Recommend showing sample' inoculation volumes in ' 
ml or decimal amounts. 



Anoont 
Sample 
ml 


Prtservative 
LLSTB 


Confi 
SGLSl 


24 hr 


4d hr 


24 hn 


4v" 


10 



















































la. Sponge and disinfectant; paper toweling. 



2a. First tube or rack can be labeled. - 

2b. Prevents confusion if a number of tests are 

beigg processed. < 



Ta. At least 25 shakes over space of at least 1 foot 
In 10 seconds or«less. ' 

2a. Use sterile 10 ml pipet. ' ' 



TRAINING 
GUIDE NOTES 



I.B.6.T 
(p.,28) 
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MATER MONITORI^NG PROCEDURE: Col i form Test by the MPN Method for Drinking Water 



OPERATING PROCEDURES 


STEP SEQUENCE . 


INFORMATION/OPERATING GOAlS/SPECIFICATIONS 


TRAINING 
GUIDE 'NOTES 


B* First-Day Procedures 
(Continued) 

7. Incubairfon 

8. Processing Used 
Glassware 

9. Lab BendT-^ 
Disinfection 


!• After completion of sample 
, inoculation into LLSTB, 
shake rack of cultures 
gently.- \ 

2. Place rack of cultures in 
- incubator. / 

1. Drain sample bottle and 
pipet into sink. 

2. Wash and arv bot1>le and 
pipet." 

«. 

1. Disj'nfect laboratory bench 
top; .wipe dry. i 


• 

9 

• la. Mixes sample with culture medium* 
lb. Avoid Shaking air into fermentation vials. , 

2a. Twenty-four hours + 2 hours at 35 + O.SX'. 
la. Sterilization unnecessary. 

2a Mppt*^ oirininal rlpanl^npcc >*pniii v»omon+c n'f 

c*u . 1 ICC \J1 I^IIIOI V«l call 1 1 llCdd 1 CVJU 1 1 CINCII Ud U 1 

. glassware. * 
2b. Glassware ready for reuse. 

la. Sponge, disinfectant, paper toweling. 


< 

• 


€• Twenty-four Hour 
Procedures, * n 

. 1. Equipment ^ ' 
Maintenance 

• • 

2. Disinfection 


V 

1. Check, record, and adjust 
incubator temperature. 

,2. Add water to pan in incu- 
bator as necessary. 

l\ Disinfect, laboratory bench 
top; wipe dry; 


la. See A.l .T-6. ' f 
la. S^e B.4J, 


1 



tiATER WON ITORING PROCEDURE;' Coliform Test by the MPN Method. for Dri;iking Water 



. OPERATING PROCEDURES 



£• Twenty- four Hour 
^ Procedures (Continued) 

~ 3. Reading and llecord- 
;ing of Results ^ 



STEP SEQUENCE 



1. Remove rack of culture 
from incubator to lab 
bench. 

2. Shake culture rack gently . 



3. Examine each tube for gas' 
pro<hiction awd record re- 
suky on d^ta sheet. 



INFORfJATlON/OPERATING GOALS/SPECIFICATIOTJS 



X: 



.73 



2a. 
2b. 

3a. 

3b. 
3c. 
3d. 

3e.' 

3f. 
3g. 
3h. 



Hastens release of gas In supersaturated cultures. 
Must not shake gir into fermentation vials. 

If present, gas will be trapped in the fermenta- 
tion vial. 

Gas ijl an^ quantity is a positive test. 
Vials with no ga& arfe a negative test. 
Each result appear/ on line corresponding with. 
^ tube label. * 
All, results appear under the ."24" of the LLSTB 
column. . - • 

Plus sign (+) means a gas-positive tube. 
Minus sign (-) means a gas-negative tube. ^ 
Assume, for instructional' purposes ^ that the . 
foil owl ng»recordings result: ^ 



ObSb 



Amount. 
Sample 
ml 



10 



Preservative 
•LISTS 



JSTr 



g 



TRAINING • 
GUIDE NOTES 



III. C. 3. 3 
(p. 30) 



( 
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WATER MONITORING PROCEDURE: Col i form Test by the MPN Method for Drinkkg Wate 




3-20. 



^1 



0PERATIN6 PROCEDURES 



C. Twern^-four Hour 
Procedures (Continued) 

4. Transfers 



5. Processfng Dis- 
carded Cultures 



STEP SEQUENCE 



1, Obtain required number of 
BGLBB tubes. 



2. Transfer eiach gas-positive 
tube of LLST3 to a tube 
of BGLBB. 



3. Return rack of tubes con- 
. . taiping the negative LLSTB 

tubes and the freshly* 
IflocuTatecLBGLBB tubes to 



incubator. 

1. Sterilize discarded LLSTB 
tubes. . ^ 

2. Remove all labels from^ 
cul-tare* tubes . 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



75 



ERIC 



la. One tube for each LLSTB gas-positive tube, 
lb. In our example test it is necessary to have 

two BGLBB tubes . , * ' . 

Ic. Observe BGLBB tubes for sterility (no growth or 
turbidity) and completely f tiled fermentation 
vial (no. gas in vial). " , 



7 



2a. 3-mm inoculation loop. 

2b. Loop flame-sterilized, before use and between 

successive transfers. 
2c. One loopful per transfer. 
2d. frace inoculated BGLBB tube into hole -of rack 

previously occupied by the LLSTB tube from which 

the transfer was made. 
2e. Place positive LLSTB tube into discard -area after 

transfer is made. All discard tubes are to be 

sterilized prior to cleaning and reuse of caps 

and tubes. 

2f. Negative (no gas) LLSTB tubes remain untouched in 
their rack position. 

3a. An additional 24+2 hours at 35° + 0.5°C. 



la. Autoclave: 15 minutes at 121°C. . 



2a. Best done while still warm. after autoclave. 



TRAINING 
GUIDE NOTES 



VII. C. 4. 2 
(p. 36) 
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'.BBB '1 ''^BBB" ^.^HPb vHIB J(U ^^^B ^^^^B ^^^H' ^^^^9 

l^^^^v^-^^^^^ : - ' - , . .V , . - -'^^r * 

^^^:^TER^^^ Test by the MPN Method far Drinklnq Water 




?. . OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPEJiATlMG GOALS>SP£CIf ICATI0)te 


"~TRfrIfftNG~> ^— a 

GUIDE NOTES 


V • i ncif vjr 1 will nuui 

I . ^ Procedures (Continued) 

i; 
•J»v 

* . 6. Disinfection 


into sink. 

4. WasK and dry culture tubes, 
fenfentation vials, and 
tube caps. 

• • * 

1. Disipfect laboratory bench 
top; wipe.dry. 


^ ■ . ; t-r-' — ^ ■ 

i * 

,4a. Meets original cleanliness requirements of 

glassware. : 
4b. Tubes and cap%^ready for re-use. 

la. Sponge and d^sinfectarit; paper towel i<)^; 


' • \J ' ; ' 

- ♦ 'i 

• 


K Forty-eight Hour 
Procedure 
, ,1. Equipment 
f|*' Maintenance 

f 2.iDtsinfection 

!^ 3.. Reftding and Re- i 
V. cording of Results 


< 

1. Check, record, and. adjust 
incubaton temperatures « 

2. Add water to pan in incu- 
bator as neces.sary\ 

1. Disinfect lab bench top; 
^ Wipe ^ry, 

• . J^^pg^. 
J^. Remove the rack of cultures 
• from the incubator to lab 
bench. 

m' ' 

2. Shake culture rack gently. 


- 

« 


, • . ~ '.1 
• /-IT 

■ r 

' • -4 


- ' / • . 


3. Examine each tube for gas 
'Production and record re- 
^ suits on data sheet. 


3a. LLSTB tubes will be recorded under the "48" on 
the LLSTB colutnn and the BGIIBB tubes under the 
"24" column. 

3b. Any amount of gas is always considered to be 
a "positive" G+) result. . . 

• • ■ Z'Z\ ■ 


t-' 5 
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Ib^ OPEWVU-NG PROCEDURES* 



DATorty-etght Hour 
Procedures 



4* Transfers 



^TEP SEQUENCE 



1. piscar'd^alT Of " the BGlI^B 
/tubes witich have the 

positive (+) recordings. 
/ % * ' • / 

2. - ^Discard al^l LtSTB tubes , 

which have the negative 
(-) .recoi?^dirigs. • 



,3:« Re-incubate, any BGJLBB tubes 
wj)ich*wer§' hegativ^e^n^T 

- assemble "for transfer any 
-positive LLSTB tubes. 

4. Label required tube of 
sterile BGLBB. 

% * 



}R^ATfQ 



INFORMATION/OPERATING GOALSy SPECIFICATIONS 



}c. Assumefthat our *'test"^n^ver shows the following 



recording's:" 



'4 



ERIC 



Sample 

" ml-— 


Presvy^tive. 
. LLSTB 


Obnf tmed 
/ BGLBB 




-24-hr- 






43 hr 






t 




f +• 

















































































la. 



2a.^ 
2b. 



3a. 



This will be a total of one tube (see data sheet 
recordings in, D . 3 . 3c ) * s 



Jhi^wlll be a total of 2 tubes (D.3.3c) / 
LLSTB tubes which show NO GAS production" within 
,48 hours are to be considered as not having 
'contained' colifortn bacteria. / ^ 

There- vj/jll be one- tube of BGLBB which must be 
re-inc6bated for an additional 24 hours at 3^° + 
.0.5°C (D.-3.,3c} 



-3b"Thererwi^ l^Be^oneTppsiti ye LLSTBnflbe ( D . 3 . 3c ) . 

4a* This:is done so that the re-iricubated (24 , hour 
old) BGLBB tube will not be confused with the * 
newly inoculated BGLBB tube since both have to 
be incubated for 48 hours* 



TRAINING 
GUIDE NOTES 
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OPERATING PROCEDURES 



STERSEQUENCE 



INF0RMATI0N/0PERP.TIN6 GOALS/SPECIFICATIONS 



TRAINING. 
GUIDE NOTES 



VQ; Forty- eight Hour 
f . , ^ , Procedures (Con ti nued) 



.5.. Transfer this positive 
' LL'STB'tube to the-sterllie' 
BGLB& tube. 



5a. Use 3 mn loop which is flamed prior to entry into 
the LLSTB to avoi^l contamination; , ' 

5b. Use one loopful of trarfsfer- from" the LLSTB to 
BGLBB. ' * 



f^'y ,S;*IncMbat1ckV..- ^ 



ina Di^ • 



6. Processing Di^ 
{Cardbd Tubes of 



I* 



7. Dlsirif^ctionr- 



,*6: /^ttfr tratisfer place iLSTB 

- tube in- discard basketv.,% ^ 

^ - " > -^^ ^ ^ - 

^,f; IncUbate inoculat€kf .kGLBB 
* tubis. • \ v - * - . 

1 a . (A'fterri* te) If no. . cul turps* 
• " vfpr^t|ii^ 'jrest procedure. ^ 
'^•:>r^1ji' to rbe,4ncubatfed, • 
pit^c6ed/tD\"Interp^ll^« 
.; '1>f Test Results"' and .con-.'; 
V ^tinue as dfrectej}.' 

U' SterltTze*disc^ded media. 

25,-Reinovel^aTf labels from 
culture tuffes. ' / ^ - 

. 3.: EmiJty $terfltz6*^ultures 
, into sink. 1 ' 

' 4. ' li^sh and^ di^y^ culture 'tubes j 
fenfentallo^ VlaVsi attSP". 
j^b.e caps / ^ ' * ' ^ 

. 1 . Disinfect labbratbry bencjh. 
^top;^ wipe dry. 



la. 35 + 0.5^G-for^4 hours. 




^ 



;i:/^"^:E.-^ Hour"" 
l^U J" ' 'PrTocedure^^ 5^:. 



-.4 l...Eqci1iwnent 
L 4 /%*.V **bintenance '! 



l.\Check,^record, and adjust 



kmc- : V 



fticuba 



tgr temperatures 
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Coliforra Test the MPN .Method for 'Drinking Water 

' ' ' • .0. . ■ ■ 



3-24 



OPERATING ^PRCCEDURCS 



^E. Seventy- two Hour 
Procedure (Continued) 

2* Disinfection 



3. Reading and Record- 
^ |n g of Resul ts 



4. ^processing Dis- 
' -carclfid Tubes of 
' ^ Media 



'STEP SEQUENCE 



2. Add vfeter to pan in" incu- 
bator as necessary. 

1. Disinfect lab bepch top; 
wipe dry* 

1. Remove cultures from incu- 
bator to lab bench 

2. Shake cultures gently. 

3. *Examirte each tube for gas 
production and record re- 
sults on data sheet. \ 



4. Incubate any cultures^ 
which ar^ still negative 
if they have not been 

incubated a full 48 hours 

* -I 

1. Sterilize discarded tubes 
of medial. 

2. Remove all labels from 



IMFORHATION/OPERATING GOALS/SPECIFICATIONS 



T 



3a. In our continuing example, two tubes of BGLBB are 
to be examined— one of whfich will be a "48" entry 
and the, other of the "24* column entry. 

3b. Assume the, following recordings will be made: 



Affount 
Single 

" nl ^ 


Preservative 
ILSTB ' . 


Gc^iflrped 
^ 3GLBB 








ti, hr 


43 hr 


10 








+ 





































































4a. One BGIBB tube will ha\4e.to be returned. to the 
Mncubator-^ince it is only 24 hours old- and^ 
still nega,tive. 
' 4b(\35 + O.S^'C for an additional and finar24 hours. 



■ TRAINING 
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WATER HONITORIMG PROCEDURE: Coliform Test bythe MPN Method for Drinking Hater ♦ 



1 



RATING PROCEDURES 



E.. Seventy- two Hour ■ 
Procedures (Continued) 

'5* Disinfection ^ 



F. .Ninety-six Hour 
Procedures — : 

1. Equipment 
Maintenance 



. 2. Disinfection 



3}^ Reading and Record- 
ing of Results 



STEP SEQOt.NCE . 



3. Empty sterilized tubes:- 
into sink. 

1. Distnfect lab bench 'top; 
wipe dry. 



1. Check, record, and adjust 
incubattf)? ^temperatures. % 

2. Add water to pan in incu- 
bator as necessary. 

1. Disinfect lab bench top; 

— ^fe-dfjh — 



1. Remove the BGLBB tube from 
•incubator to labt bench.* 

2. Shake culture gently. 

3. Examine tube for gas pro^ 
^. duction and record results 

6n data st)eet. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



ERIC 




3a. In our example assume the final ^recordings on the 



data sheet will be: 





ktcunt 
Sanple 
nl 


Preservative 
LLSTB 


Confirmed 
SGL6B 




i4 hr 


48 hr 


24 hr 


4d hr 


10 








4- 













































































TRAINING 
GUIDE NOTES 
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OPERATING PROCEDURES 



Fv Ninety-six Hour 

Procedures (Continued) 



4* Disinfection/ 



5. Processing of- 
Discarded Tubes- 



G. Interpretation of 
Test Results* 



STEP SEQUENCE 



Accomplish as in previous 
directives. 



Accomplish as in previous 
directives. 



Determine number^of BGLBB 
tubes which are positive 
in the rdw of, 5 tubes. 

Write the numbers .in the ' 
data sheet. . 



Select -from the proper"' 
.table the MPN Index for. 
the test^result; " 



INFORMATJON/OPERATING GOALS/SPECIFICATIONS 



_3b. With final recordings completed, one can now 
proceed to "Interpretation of Test Results/' 

sSc. Tinal. entries cou>d have been madefjas early as 
the 48-hbur. procedures up to these* 96-hour 
procedures'. . * . 



la. NO jco'nsidenation of pr^esumptive test (LLSTB) for 

interpretation- of test results. *. 
lb. Our example (F.3.'3) show^. one po^^tive BGLBB tube 



Observdtlons 

0t 



ve 


, Confirmed 
BGtBB - 








. 24, hi' 


43 hr 












• 





































































2b. One of the five BGLBB tubes is positive. 



TRAINING 
GUIDE NOTES 
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OPERATING PROCEDURES 



6. Interpretation of 
Test Results 
(Continued) 




H* 'Reporting of Results 



STEP SEQUENCE 



4. Record the total col i forms 
per 100 ml ori the labora- 
tory data sheet. 



Report results as pre- 
scribed by State regula- 
tory requirements. 



INFORMAnoryOPERATING 60ALS/SPECI^FICA}^I0NS 



3a. MPN Index for Various Combinations of Positive 



and'Negative Results When Fifre 10-ml Portions 



Are Used 

No. of Tubes 
Giving Positive 
Ruction out of 
5^of 10 ml Each' 

0 ' ^ 
'1 
2 
3 

' ' 4 
5 



/ 



MPN . 
Index/ 
100 mV 



*<2.2 
. 2.2 
5.1 
• >9.2 
16. 
>16. 



3b, For the ^ample the location of the MPN index is 
2:2/100. ml based on the sifigle positive BGLBB 
result. The ain^ow locates the MPN Index. ,^ 

4a. ' 



Results: O..Xll06^\ 
ToUl collfom HPH 



'TRAINING 
GUIDE NOTES 
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S€CTIQN ' 
I* 

ii* - 
III* . 

V* 

VI : 

VII* ' 
VIII 
IXv 



TRAINlNt. GUIDE 



JOPIC . . . 
IrrtfqdQction ^ . 

Educational Concepts Mathematics 
EducatioT\al^^^p^^ - Science 
Educational Concepts - Communications 
Field and Laboratory. Equipijient 
Field and Laboratory Reagents 
Field and Laboratory Analyses 
safety ' • ' ■ . . 
Records and Reports ' . 
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I 

I 
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I 

I 

I 

i 
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**TrairvJhg guide materials are presented here Under, the headings marked ' ^: 

These standardized headings are userd i:hrQugh thi^ series of ^ocedur6s^' •* «^ f - • 
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. ' ' WATER MONITORING PROCEDURES; Col i form Tesf ty tire MPN Method/for, Drinking Water ^ 



INTRODUCTION 



Section I < 



I 
I 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



8.6.1 



I 
1 



I 



1 

P. 

I 
I 

V" 

i 

i 



1^. 



ThesacMPN methods for*detenninihg bacterial numbers 
are 'based on the assumptiort that the bacteria can be 
separated from one an6tfier*^{by shaking or other 
means) resulting" Jn a suspension of indtvidUal ba,c- 
tertaV cells, 'iiniformly distributed-^thtough the . 
original sample when the. primary inoculation is made 

Test procedures are based on certain fundamental 
assumptions: 



a- Fir^t, even jf only one living cell of the test 
organisms* is present in thq* sample, it will be 
able to 'grow when introduced into the primary 
inoculation medium; ^ / 

b. Sedbnd, -growth of the test organism in the cul- 
^ ^ure medium will produce a result which indicates 
presence of the test organism; a>)d 

c* "Third; unwanted oi'ganisins will not grow, or if ■ 
^s-they do grow,, they will not limit growth of the 

test organism; nor will they produce growth 
' ^effects that wiTI be confused with those of the 
- tectorial *group for which the test is designed. 



K - 
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WATER monitoring: PROCEDURES; Col i form TpSt by^ the MPN Method for^Drinking Water' 



I 



EDUCATIONAL CONCEPTS - MATHEMATICS 



-Section II 



6.1 *. . 



» -J 



^ 0 3-30 ' 



TRAINING GUIDE NOTE 



Vor purely^qualitative aspects of testing for indi- 
catoif^ organisms, it is convenient to consider the 
tests applied to one sample portion, inoculated into 
a tube, ol-culluire. medium.^ and the iollQWTup.ejcamina- 
tiohs arrdtests on results or the original inocula- 
tion. Results of testing procedures are definite: 
positive (presence,N?pf the organism-group is* demon- 
strated) or negati!vfe (presence of the organism-group 
i^ not demonstrated). *^ , ^ ' - 

The combination of pos^itive.and negative results is 
used in an. application of probal>ility mathematics 
to secure a single MPN value for^the sample. 

To obtain MPN values, the following conditions must 
be met: * 

a. the testing procedure must result 4n-one or more 
tubes ^in^ which the test 'organism is demonstrated 
to be present; and • ' 

b. The testing procecTure must result in one or mbret 
tubes in which the test organism is' not demon- 
strated to be "present/ / y~ ""^^-^ 

The HPH value for a given sample is obtained through 
the use of MPN Tables- It is^^emphasizeji thai the 
.precision of an indji^ndual MPN valuers ncrt great 
when, compared; witb most physicaf or themipal 
detenni/iatj6n's> ? . - . ^ 
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WATEft MONITORING PROCEDURES: Coliform Test t)y-'the Method for Drinking Wa^er 



£DUC/\TIONAt CONCEPTS - SCIENCE 



. Sectioh III 



TRAINING GUIDE NOTE 



-REFERENCES/RESOURCES 



C.3.3'- 



Interpretation of ,results'"on^ LLSTB: • \ ' - 

Development of gas. in tbi^ medium^ Indicates that the 
lactase has beenk/ermSnted.;^ JEjeiirf^^^^ 
with gas production Ts a basic^ QhMjfcteristic of- 
coliform bacteria.^ /T|? meet .the definition ofM^oli- 
forms, -gas mijst be produced -from lactc^'6 withlijjf:; .^ 
48 hours after* being placed in the fncubSItof. * If a 
culture develops gas only after ^ more than 48 hours 
i^ncubation, ^then, by definition, it is not 3^"^^ , 
coliform!f . - ^ ^ , . , 




Meeting previously discussed as'^tiijipti ons (see 
p^B.6J.l) usually giakeS^'fe-necgssSr^'^to conduct tfie 
tests in a series of ^t^g^s^ 

* ' *■ 

Features of a full, multi-stage t^'st: 

a. "^irst stage : The -^culture ^iped.ium usually serves, 
primarily as an eririchm&nt mSdi^im, for the group 
tested. " A good-f4rst-stag4 growth meHiun! shofflxk 
, SLippoH growth of all^tfie livflig cells of-ihe 
'groupi tested ii. and TTshouljl jndlucfe provision iw 
indicating^thp presence otv^lrer. test' organism being 
<^ studTeU . A*t*irSt-sta^ge mecflunj^m^y incl ude some^ ' 
^ compQj[ifer\lLvwh'ich*^inhibjts^gVowth/cff exl;raneous** 
' v''J)£fQte*Ci1Srrt)ut thi&Cte?tura never .sholiTfi -be-^n- 
,c1^ei3'*{f -ft arelD inhibi^ growth df any^ells^of 
the-gmp fpr -w^ijch J:he testes designed.. Th^ 
- Presumptive Test fof the colrfcrfm group is a good 
example. The,*'medium^ supports growth, presumably, 
.of all livin^cells of the ;co1i form group; the '*» 
-.culture container has a fermentation* vijil- for " 
demonstration Qf gas production^ jresultin^ frpni' 
lactose fer^eWtation by,col,iform.bacteHaJ if 
. ^ present; and sodium Tauryl sulfate .may'be* included 

•^n one of the, approved media for' suppression of 
^, growth^ of certain non-cpliforrtr bacteria.^ «Thi's/;'^ 
;^dditive apparently has .nd advei?S§ ^effect .on \ \ 
rowth of members of the colff^rm' g^up i^n the.** - 
oneentrations ysedl . If th%,. resul t pj|^he fir^sP- 
tage test is negative, jEhe Study' b^f^^.tme culture,^ 
s terminated; and the result is recorded as al 
egatlye i^stv No further -^tudy^ is- made Of * L ^' 
egative. tests; -If the result the first-stage' 
est is positive, the culture.may. be subjected" p 
urtHer study" to ^erify^he^ fir&tngs.of the'^firs't' 
stage,. ' ' " - > 
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^ WATER MONITOhlt^G iyOj:gDURES: > .CbliforiTi Jest by the MPN>l^hod for brtnking Wate^^ 

'\ ^ ■ ^ ' 

\"*vFIELD ANQ lM)RATORY- EQUIPMENT , ] T ^ ^ section V 



TRAINING GUIDE *NOT& 



; — ' ; i r~ 

Incubator must be qf sufficient size for daily work- 
load without causing crowding of tubes to be incu^n 
b^it^d. Considerations-, for choice of incubator type 
must relate to reliability of operation andtiot to 
cost or attracUi^^ess of equipment.*'. 

Incubator sh/uld b^ kept out of drafts or direct 
sunlight /in or^^rfto prevent temperature inside the 
incubator* from changing; outside the temperature 
range specified*|(35® f"0..5®C). 

Power supFily sljpufd be selected so that there won't 
be too many pieces of equipment on the same circuit. 
Otherwise, circuits will be blown repeatedly. 

Mercury 'bulb thermometer usually used in most incu- 
batorsM Recording thermometer is acceptable, 'but, 
-it sljould be calibrated^ against a mercury bulb 
thermometer which has been certified by' National* 
Bureau of Standards. The N6S. certified thermometer 
always should be used with its certificate and 
corpction chart. - • ' 

Saturated relative humidity is required 4n order to 
make the, incubatio^ more efficier^t^eat -is trans- 
ferred to cultures faster than in a dry incubator); 
Furthermore,, ctritjjre medium may evaporate too fast 
in a dry ipcubator. 

/(now. enough irime after each readjustment to permit 
the incubator staj^ili'ze before making a new. ad- 
justment. At least one hour is suggested. 

Incubator temperature can be h^ld to much, closer- 
adjustment if operated 'S^tinuously. Temperature 
records should be kept irv som lor\n of permanent 
record. .A tempera tui^e^ record book is suggested with 
daily recording of values. If a recordinCfthermom- 
eter is^used,^ the. charts may be kept as permanent 
record; if so, be sure that th§ charts are properly 
labeled to Identify the incubator and the period 
covered. 

Uniform temperature (SS'^C + 0.5^C) ,is to be main-, 
tained on shelves ^in use. ' ^ 

Since alectric sterilizer will'l)e operated inter- 
mittently, care should be taken that it is on a 
circuit which will not be overloaded when it is 
turned *rt. . 
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A. 1.5 



A.l. 6 



A. 2. 1-5 



-3-32 

ERIC 



95 



Standard Methods for the . 
Examination of Water' and ^ 
Wastewater , 14th ed: (1975) 
APHA, WRCF, AWWA, p. 880 
(Hereafter -referred *to as: 
Std. Meth.. l4r (jpage no.) 



Std. Meth: 14:881 



WATER MONITORING PROCEDURESr ^.Col iform Test by the MPN Method for Drinking Water 



r 



FIELD AND LABORATORY. EQUIPMENT ('Continued) 



Section. V 



TRAINING GUIDE NOTE 



J 

REFERENCES/RESOURCES 



A. 2. 1-5 
. (Continue 



d) 



A.3.1N 



A. 4. 1-2 



A time and temperature record is maintained for each 
sterilization cycle. Temperature^ re«)rdir\gs can be' 
retained for records. ^ 

Autoclaves differ greatly in design and in, method 
of operatipn. Some are almost like home-style"~-\ 
pressure Cookers; others are almost fully automatk. 
This is a subject which requires separate instruc- 
tion; and should be related to the exact make and 
morfel of equipment you will use in your own 
laboratory.- 

Vertical putoclaves and household pressure-cookers 
may be .used in emergency service if equipped with 
pressure gages and thermometers with bulbs positionec 
1 inch above the water level. ^However, they are not 
to be considered the equivalent of the general pur- 
pose steam steril izer recommended for permanent 
laboratory facilities. Their small size is inade- 
quate for large-volume work loads, and they can be' 
difficult to regulate. 

The following requirerfients ipust be met regarding 
autoclaves of sterilizing .units?" 

a. Reaches sterilization temperature (12rc), main- 
.tiains 121*^0 during sterifizc^tion cycle/ and re- 
quires no more than 45 minutes for a complete 
cycle. ' • ^ * 

b. Pressure;and temperature gages on exhaust side 
eind an operating safety valve. - 

c. No air'bubWes produced in fermentation vials ^ 
during depress\irization. 

Record maintained on time apd temperature for each 
sterilization cycle. 

Distilled water in a bacteriological laboratory jnust 
not contain substances which will prevent any bacteria 
from growing in culture medium in which the <listi lied 
water is used or will be highly nutritive., Jhene are 
procedures for testing quality of distilled water; 

these should be undertaken only by professional 
bacteriologists or in laboratories where this is done 
regularly. Use only glass stills or block tin 
Ijned stills. 
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Std. Meth. 14:645-49 ■ . 

14:888-89 
Training Manual (EPA 
Current Practices in Water 
Mi(?robiology 
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FIELD AND- LABORATORY EQUIPMENT (Continued) 



Section V 



TRAINING GUrOE NOTE 



REFERENCES/RESOURCES 



A. 4. 1-2 
(Continued) 



A. 5.1 • 

♦ 

. A. 6.1 -4a 
' A.6.1-4b 



A..8.1-6 



A. 9.1-6 

* » 
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Requirements for distilled water include the following: 



Test 

pH . 

Conductivity . 

Trace metals: 
A single metal 
Total metals 

Test for bactericidal proper- 
ties of distilled water 
("Standard Methods," 14th 

' ed., p. 887) 

Free Chlorine residual 

Standard plate count 



Analysis Requirement 
4.5-8.5 

0.1 megohm as resistivity or <5.0 
micromhbs/cm at 25''C 

Not greater than 0.05 mg/1 
Equal to or less than KO mg/l' 



0.8-3.0 

0.0 

Less than 10,Q00/ml ' 



Conducted 
Monthly 

Monthly 
Annually 



Annually 

Monthly 

Monthly 



pH Meter: See cited reference 

Glasswa're: See cited reference on^pipets and qradu-s 
ated cylinders, media utensils, bottles. 

Glassware can be checked for bacteriostatic or in- 
.hibitory residues by a bacteriological telst proce- . 
dure^ which, like the_distilled water suitability 
test, should' be undertaken only by professional 
bacteriologists or in laboratories where this-^est 
is done on a regular basis. ' 

Sample bottles: , ^ 

Wide-mouthed glass7Stoppered bottles suggested, but 
otheV styles acceptable. 

.If glass-stoppered bottles are used, a^strip of paper 
should be placed in the neck of the bottle befor^ 
placing the stopper in place in preparation for^ 
sterilization. This preve'nts the glass stopper from 
"freezing" In place during sterilization. The paper 
strip is discarded at the time of sample collection. 

Pipets: . 

This procedure is described in tei^ms of reusable 
glass pipets. However, single-Service prepackaged 
glass or plastic pipets may be purchased and used,'if 
pr^-ferred. In case of use of single-service pipets, 
they will be sterile when purchased, are used one 
time, and discarded imnediaitely after jjse. Accord- 
ingly, in the step-by-step procedures disregard any 
instructions about preparation of pipjtg Tor reuse in 
case of using single-service pipetsj^^^^ 



Std. Meth. 
Std. Meth. 



14:882 
14:882-885 



Std. Meth. 14:884 
14:904 



Std. Meth. 14:882-883 
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WATER MONITORING PROCEDURES: Coliform Tes\ by the MPN Method for Drinking Water 



FIELD AND LABORATpRY-EQUIPMENT (Continued) 



■T7 



Section ' 



TRAINING GUIDE NOTE 



REFERENCES/^RESOURCES 



-—f 



A.9.7 



Aj0.3b 



Passing the opened can of pipets .throuqh a flame, 
burns off excess cotton wisps sticking out of the 
mouthpiecd.of the pipet^ If this is'not done, it is 
almost impossible to* control sample mea^suremerit 
accurately* Some workers may elect to acconjplish 
this step prior to the sterilization* procedure/^ 



FUNNEL 




FUNNEL, HOSE, AND • 
PINCHCOCK ASSEMBLY 



PINCHCOCK 



GLASS TUBE 



NOTE: UNIT NEED NOT BE 
STERILE FOR MEDIUM 
DELIVERY ONLY. 




1/ 
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WATER MONITORIfIG PROCEDURES; Coljform Test by the* MPN Method for Drinking Water 



AFIELD AND LABORATORY ANALYSES 



^ Section VII 



.TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



There is no such thing as a -standard" data sheet 
for bacteriological tests. A simplified data sheet 
is shown 'below: ' 



Sample Type 
Station 



Col i form Test ^ 
Multiple Dilution Tube (HP») f^thod 

I 

. Lab. No. 



Description 



"Collection Date 
Received . 
Sampler „ 



>T1me 



PM. Examined 



pw. 

PM. Temp. 



Observations 



99 



. 3-36 . 

...ERIC 



"sr: 

PH. 



Amount 
<^ample 
ml 


preservative 
LLSTB 


Confirmed 
6GLBB 






AJ 
C 
< 


24 hr 


48 hr 


24 hr 


48 hr 






























-V . 
















































1 




























■A- 


















i— 
























I 












^ ! 








































































































€» » 






















Resul ts : . 

Total conform HPN ' ^ " 



WATER MONITORING PROCEDURES: Col i form Test by the MPN Method for Drinking Water 



FIELD AND LABORATORY ANALYSES 



Section VII 



TRAINING GUIDE NOTE 



REFEREWCES/RESOURCES 



C.4.2 



'ERIC \V \ 



Transfers of LLSTB ' 

Transfers can be made, as indicated, with a wire 
loop having 9 diameter of at least 3 mm.- An alter- 
nate method of transfer authorizes the use of anj 
"applicator stick'' which is a single service hartl- 
wood transfer device. Its dimensions are 0.2 to 0.3 
cm in diameter and ^<r5 cm longer than the test tube 
used in the analysis. The term single service de-' 
note$^that the stick is pre-sterilized and used for 
a single transf^ (LLSTB-t6 BG) and then discarded 
in the pan cdntaXning disinfectant and a new sterile 
stick used for th^ next, tube to be transferred. "Use 
of this stick technique'makes the gas burner un- 
necessary for the transfer process. 



Std.\Meth. 14^922 



ThTS outline was prepared. by: Rocca Russomanno, 
Microbiologist, f^ational Training and Operational 
Technology Center, JIOTD, OWPO, USEPA, Cincinnati, 
Ohio 45268 
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rtrotdtypetditueVelopment of 
routine operational procedures ' 

for the 

• • • 

COMPLETED TEST FOR THE MPN METHOD ^0R DRINKING WATER 



as applied in 

DRINKING WATER TREATMENT' FACILITIES 
^nd in the 



-A 



1^ 



T 



DISTRIBUTION SYSTEMS OF DRINKING WATER TREATMENT FACILITJES: 



I 

f o 



National Training and Operational Technology Center 
Municipal Ooerations and Training DivisTon 
Office of Water Program Operations . 
U.S. Environmental Protection Agency ' • 



BA.MET.lab.'Wf1P.5a.l0.78 



-lox 



4.> 



tPA 600/8-78-008T.May 1978 

Manual for the Interim Certiffcaflop of Laboratories Involved in Analyzing 
Public Drinking Water Supplies - .Criteria & Procedures 

Completed Test fo^ the MPN Method for Drinking Water^ 4 
Comt)1&ted Test ' , 

Applied to IQ percent of all positive samples each quarter 
Applied to all' positive confirmed tubes in each test completed 
Positive confirmed tubes streaked on EMB plates for colony isolation 
plates, adequately streaked to obtain discrete colonies 
Incubated at ZS"" +"O.VC for 24 + 2 hours 

Typical nucleated colonies, wither without sheen, on EMB plates- selected 

for completed test identification 
If typical colonies absent, atypical colonies selected for completed t^st 

identification ^ " ' ^ 

If no_ colonies or only colorless colonies appear, confirmed test for that^ 
, ^artic|jar tube considered negative 

An/isolated typical colony or two atypical colonies tr^insferred t^^uryl 
tryptose brpj^h- 

Incubated a^ ^^B"" + O.S^'C; checked for gas within 48 + 3 hoi 

Culturts producing gas in lauryl tryptose broth witfjj 
^-^onsidered ,col i forms • 




' JmINIMUM REQUIREMENTS' 




^02 



^2 



N, 



I 



COMPLETED TEiST SCHEMATIC 



'(STREAK 
TECHNIQUE} 





POSITIVE BpLBB TUBES 
FROM CONFIRMED TEST 
(POSSIBLES CAN OCCUR IN 48, 
72, AND 9^ HRi STANDARD 
TEST TIME INTERVALS) 



EMB AGAR PLATES 




( INCUBATE 24 ± 2 KRS 




AT 35 ± 0.5 C ) 

>^ ff^iT^PPROPRl^TE 
/ COLONIES) V 



CULTURE ' 'V ^TC 



CULTURE #1 ° (^4 ± 2 HRS AJ 35 ± 0.5 c) 




^ ( GENTLY 
^ SHAKE) 



GAS - 



GAS + 

♦ 

(re:»ncubate 

TOTAL: 
48 ± 3 HRS] 



GAS + 



GAS - 

-COLlFORMS 
ABSENT 




// ^ \ REPEAT FOR. 

I CULtURES 2, 3, etc) 

^ '. . ' ■ ' ~ 

GRAM STAIN 



INTERPRET 
RESULTS 



jie-evaluAte^if necessary, the 
confirmed|^oliform results 

report results ♦ 



RIC 



♦ ^ 
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WATER MONITORING PROCEDURE:. Completed Test for the MPN Method for Drinking Water 



1. Analysis Objectives:- - ^ . 

. In drinking water control testing, this test *is part of the Standard Test for 
Coliforms and is one' of the two .tests of choice for reporting purposes. The* 
completed test must be applied in the examination of drinking water to at least 

.ten (10) percent of all positive samples^in each quarter, cind, when a specific 
sample is being tested, applied to all positive confirmed tubes of that sample. 

Repeat samples from the same location that .consistently show three or more 
positive 10 ml portions should be tested by this procedure. 

Brief Descriptipn of Analysis:^ . ^ * *• * 

Wjll positive tubes of BGLBB (brilliant , green lactose bile broth) from the 
confirmed test of the Standard Coliform Test ape individually ajid aseptically 
transferred onto EMB Agar by the streaking technique. After incubation 'for 
24 + -2 hours at 35 + 0.5''C, one or more typical isolated colonies are selected 
(dark-centered with or without ^sheen formation) or two or more atypical (if 




ed; mucoid; pink) 
ate' tfyptose broth) 



only these are present) isplat^d €olonijes (opaque; un-nuclea 
^from each plate and transferred to LLSTB .(lactose lauryl sul^ 
-'^and a Nutrient Agar Slant^NAS), Thus, each selected pure cilltOre is trans^- 
ferred to LLSTB and NAS and incubated' for 24 +'2. hours at 35/+ 0,5''t:/ Tubes 
are inspected at this time for gas forma-tfon in the LLSTB and growth on the 
NAS,. A Gram.Stain is prepare^ from the NAS at this time, andl the .-slant asep- 
^-Mcally_(handled jvith sterile technique) manipulated and preWved under * , 
refrigeration foT'pssit^ future need,- A posjXTl^e- (gaseaus)JH^TBljs^^d^ 
recorded apd discarded while a negative (noit-gaseo^s) tube is re^ncuhated 
for an additional 24. hours .(total of 48*+ 3 hours) wjien it i§ agai\ inspected 
for gas production, 

Coliforms are considered to have populated the original t&t>BR t.iihfiS^ if pure 
'^culture gram-negative, non-sporeformng rods, which gasequsly fermented 
lactose were isolated jby this procedure. Any other results ^re considered 
to be the action*^ pf*n6n-coli forms ^XGept in the case of lactose fermenters 
which are caused' by mixed culture (two or more different organisms con~^<^ 
sisting of gram-posUive and gram-negative for*ms). In this case, th^^fetained 
J^utrient 7\gar Slant is restreaked on EMB ajid the subsequent proc^dwes repeated 
ito attempt to Isolate 'the gram- negative p,uVe culture havingtbeboliform \ , 
characteristics mentioned. Adjustments, if any, are mad^^^to the tube codings 
and thfi^MPN re-calculated' to give an-MPN completed r^s^ft which is now the 
require^ reportable result. 



Ttis .procedure cbnforras^e^he Standard Total Coliform MPN Tests as described • 
in Standard Methodslicffthe Examination of* Water and K&stewater, 14th ed\ (1975). 
p- 914 



WATER MONITORING PROCEDURE: Completed Test for the MPN t^thod for prinking Water 



Equipment *and Supply Requirements * 
A* Capital- Equipment ^ 

1. ^Autoclave, providing uniform temperatures up to and including 12rc, 
, equipped -with m accurate thermometer, pres.sure gauges, saturated 

^ steam power lines and capable of reaching required temperature within 
.30 minutes . . - ^ - ' . , 

2. BalMce; 0.1 g sensitivity ,at load of 150 g < ' 
3- Air^incubator to.operate at 35''C + 0.5^C ^ j 

4, Oven, *hot-air sterilizing or frying, to give uniform temppfftSres and witK 
suitable thermometer to register accurately in range q|?=^^1 80*^0 

5, pH meter, a^urate to-at least 0^.1 pH unit, mt\i^s^d.r(\ pH reference 
solution(s) ' 

6» Water distillation apparatus, (glass or^^^gTk tin), or source of distilled* 
water suHable for t)acterio1ogica^^^pg^gmions ■ ' - 
. 7. Microscope^ compound, oil imm^^s^^lens. Abbe condenser 

B. Reusable Supplies: 

1, Apron or coa^^?s^i table for ^laboratory 

2. .BasketSj,,^Ff^,for discarded cultures ' ■ ■ . 
3-'Hotg}5Pre with magnetic w.hinl feature, if desired 

~"4>^Jm)er, gas, Bunsen burner^ type ^ ' . 

hter, colony, QCiebec- type^ Darkfield Model with guide plate 
Inoculation loop and needle, 3 mm diameter for loop, and i)otfit. of ni chrome . 
or platinuni-iridlum wire, 26 B&S gauge,, in holders , - - ■ 
Pan^ to receive *discarde4 corrtamina'ted pipets and glassware (must contain' 
disinfectant before Use) < ' ^ ^ . \ 

Racks/ culture type*, 10 x .5 openings; to accept tubes at least 25 mm . \ 
in diameter " . . * ' " 

S|Joh§e, for "cleaning desJc top ; ^ ^ ' 

Tubes, culture*, 150 x 18^ mm (metal caps for ferhrientation and screw-cap 
for slants) * ' " . , ' • / 

11. Tubes, fermentatipn*, 75 x IQ mm vials to be inverted in culture tubes 

12. ' Flasks, Erlenmeyer: 500 ml; 300 ml; 250 ml 

13. Graduates: 500 ml; 250. ml 



-6. 
7. 
8. 



9. 
10. 



RE:, Completed Test for the MPN Method for Drlnk'tng* Water 



and Supply Requirements (Continued) 
.^?C. Consumable Suppllfes: 



1. Bibulous paper ' , 

2. Dishes, petri, 100 x 15 mm, sterile plastic, disposable 
Disinfectant, for bench tops (Can -use household bleach solution prepared 
according to instructions on bottle) * "r 

4. Distilled water, :sui table for bacteriological cultures (uote distillation 
; apparatus required in capital equipment) _ . r^. .' 

5. Eosin methylene blue agar, dehydrated med"iiatn. (Levine modification)' 

6. Gram stain solution^, 'complete set ' ' " 

7. Lactose Lauryl Sulfate Tryptose Broth, dehydrated. medium ^ 

8. Nutrient Agar, dehydrated medium 

9. Slides, microscopic, glass, 1" x 3" 

10. Foil, aluminum " . ' 

11. Matches ' ' 

12. Wax pencils (recommerrd soft as eqaivdlent to Blaisdell 169T) 



/ 



V- 



"3 - » 



*Items marked^re. needed in quJintities or require, size or space allowances which, 
cannot be^specifled .heper^ they vary according to the dally analysis scheclule. 
As a rule-of-thyi^, space/size or quantlt:^ requirements shoul'd be at least 3 times 
the.nornial daily Vequiremeats. For further information on soecificsitions for 
equipment and supplies, see the Microbiology 'Section of the cufr^t edition of 
"Standard Methods for'the Examination of Water and Wastewater." 



WATER MONITORIHG PROCEDURE: Completed Test for the MPN Method for 4)rinking Water 



OPERATING PROCEDURES 



A. Pre-Test Procedures 

1. 35°C'',,Incubator" 
• Set-Up," Adjustment 



-1 



lQ-7 



STEP SEQUENCb * 



1. Place 35*C- incubator in 
. pemanent location. 



2. Install thermometer. 



3. Install shallow pan of 
water in bottom 6f incu- 
bator. 



4. Connect incubatoi; to 
electric poWer source. 

5. Adjust temperature until * 
stabilized at required 
temperature. 



6. Operate bacteriological 
incubator corttihUousTy. 




INFORMATION/OPERATING GOALS/ SPEC! FICATIOMS 



Aa. 



la. 

lb. 

Ic. 

'2a. 



' 2b, 
2c, 



3a. 

3b. 
-3c. 

4a. 

5a 



^5c. 
6a. 



All/pre-test procedures completed before starting 
other first-day procedures. 

Out of drafts or places where ft will be in 
sunlight part of day. 
Locatio^n convenient to laboratory bench ' 
Convenient source of electric power. 

Thermometer functions at least in 30°-40°C 
range and have intervals of 0.5° or less indi- 
cated.; Meets NBS ^tand&rds. ^ 
' i-ocation should be. central in incubator. 
'Mercury bulb thermometer should be fitted with 
cork or rubber stopper and^mounted in small 
bottle filled with. liquid (glycerine, water, or 
mineral oil). 

Ln most incubators a pan having about 1 square 
"foot'^f area, with water about 1 inch deep, 
is satisfactory. 

Maintains condition of saturated relative 
humidity, required in bacteriological incubator. 
Requires daiTy;check, with addition of wafer as 
necessary, to keep water in pan at all times.' 

Many-incubatocs_h^>Jlat light .to. indicate.. I. 
power turned on. '~^^~7~~'~ 

Manufacturer's instructions for^methocT^Apera- 
ture adjustment. <■ 
Operation must be at 35° +.'0.5°C. 
Allow about 1 hour betweerT adjustments. 

Requires. daily check with written temperature 
record, with adjustment and water addition as 
necessary. 



TRAINING 
GUIDE NOTES 



V.AJ - 
V.A.1.1 

(p. 46) 

V.A.I. 2 
(p. 46) 



V.A.1.3- 

(p. 46) . 



V.A.I. 5 
(p. 46). 



V.A.I. 6 

(p. 46) 



WATER MONITORING PROCEDURE: Complet^^ Test for the MPN Method for Drinking Water* 
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OPERATING P(iCCE.DURES 



STEP SEQUENCE 



INFORMATION/OPERATING. GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A, Pre-Test Procedures 
(Continued) 
1. Oven, Sterilizer- 
'Drier, Setup 



3, Autoclave Setup 



1. Place oven sterilizer in 
.permanent location. 

1. Install thermometer. 



3.' Qonnect oven sterilizer to 
power 'source anfiturn on. 

4-. Adjusftemperature to 
.stabilize at required 
temperature. " 

5. Operate oven sterilizer 
' only when needed. Turn 
off when not in use. 



1. Install and operate auto- 
clave according to manu- 
facturer's instructions.' 



■» 

la. Convenient to source of electpc power usually 
on table or bench."* " 

2a. Should indicate the 160° - 180°C range, be 

accurate within this interval, and be marked in 
1.0 degree intervals. ^ , 

3a. Usually has pilot light to indicat^bwer on. 



4a. 



5a 



Operated as near to 170°C as possible; not lower 
than 160° or higher than 180°C. ^ 



Turned ON in advSnce 'of need to permit reaching 
required temperature ^before introducing material. 
5b. Oven used to sterilize or dry gljissware, metal 
* objects. ■ 
. 5c. Qven sterilizer not used with ciilture media, 
solutions, plastics, rubber objects,' or with 
w anything containing or including these. * 
5d. Paper-wrapped glass pipets, graduates, flasks,^ 
. efc. may be sterilized in oven sterilizer. 

la. Autoclaves extremely variable in design and , 

I ' operation ; also, potervtially daogerous. 

Tb. Used. to sterilize objects made of, or including 

liquids, rubber, culture media. 
Iq. Glassware ma;^ be autoclave sterilized but must be 

dried afterward.* 
Id. Most plastics not sterilized in autoclave; 

plastics usually require chemical sterilizers. ' 
' le. Autoclave usually operated at 121°C for 15 min." 
If. Sterilized media must be removed from autoclave 
^ as sopn as possible after autoclave is reopened. 



V'.A.2.1-5 
(p. 47) 



V.A.3.1 
(p. 47) 



!^^m M ' ^ ^.'^rr: — " ... • ^^^^^^^ 

cBHi HlHi B^^H ^^^^1 ^^^^1 ^^^^1 H^IH n^iii^ 

. ' 0 ' 

;-• ^ ' ■ : 

^ATER ^|NITORING PROCEDURE: Completed Test for the MPN Method for Drinking Water 



1 



OPERWr-ING PROCEDURES 


. step' seoijemce 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING* 
GUIDE NOTES 


A* Pre-Test Procedures 
(Continued) ^ , - 
4. Water Distniation 
Equipment 


,l»\Instan and operate in 
* ^accordance with manu- 
' ,facturer's instructions. 


la. Must produce distilled water meeting quality 
requirements for bacteriological tests. 


V. A. 4. 1-2 

(p. 47) , 


r» >* 

f 

r 

\ - 

5. pH meter 


. 2, ^Operate as required to. 

mietihtain adequate supplies 
^ ^ of distil Jed water. 

• • 

✓ 


> 

2a. Reserve supplies kept in borosllicate glass 
carboys or in plastic carboys made of material 
which will not dissolve substances which will 
affect growth of bacteria. 

2b. Same distillation apparatus used for bacterio- 
logical purposes may be used for chemical 
reagents; 


• 

• 


1- Have unit. available and 
'Operalj^le. 


la. Unit for pH check on finished culture media. • 


V.A.5J 
(p. 48) 


6. Glassware 


1. Wash all glassware in hot 
detergent solution. 


la.- Nontoxic df^tf^ramf ^ ' * 

lb. Be sure all contents and markings are washecf awe^y. 


v.A.6.1-4a 
(p. 48) 




2. Rinse at least once in hot 
tap water."^ 


• 






3. Rinse in distilled water 
at lea'st 6 successive 
'times, and 






' »• 

m 


4. Dry in air or oven. ^ 

' " f 


-) . . » - ■ ' 

4a. No visible spots or scum; glass should be clean 

and sparkling. 
4b. GJi^swat^ui table for use in bacteriological 
' operationsX - • 


• • 

v. A. 6. 4b 

(p. 48) 


















ERJC • 


• 
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^TER MONITORING PROCEDURE: Completed Test for the MPN Mpthn'H fnv^n^in^in^ u.f.,. 



OPERATING PROCEDURE^ 


. STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING ^ 
GUIDE NOTES 


A. Pre-Test Procedures ^ . 
(Continued) 
' 7. Preparation of 
Lactose Lauryl 
Sulfate Tryptqse 
Fermentation Broth^ 

\ 


1. Weigh 8.9 grams of dehy- 
drated Lactose Lauryl 
Sulfate Tryptose Broth. 
Close cover of bottle of 
dehydrated medium tightly 
after removal . 

2. Dissolve in 250 ml dis- 
tilled water. 


*' * 

la. Dehydrated media takes moisture out of air; can 

become caked. - 
lb. Caked media unsatisfactory; should be discarded,. 

• 

2a.' Use a 500 ml Erlenmeyer flask. 
-2b; Gentle heat (no boiling) if necessary to com- 
plete dissolving medium. Usually a vigorous ^- 
/.agitation will completely dissolve the medium. 


* 

* • 




3. Place 10.5 ml of the solu- 
tion of prepared LLSTB in 
§ach culture tube./ 


3a.' Use 150'X 18 mm tubes. 

3hl A 25 ml pi pet, automatic pipetter, or funnel,- 
. hose and pinchcock assembly are acceptable. 
3q. Accuracy of delivery: + 015 ml. 
3d. Approximately 23 iubes will be necessary. 


V.A.'7.3 
(p. 48) 


'4 


4. Insert one fermentation 
vial inta each tube of 
medium, open end down. 


4a. Tube? and vials washed as indicated previously. 
, 4b. Use 75 X 10 mm. tubes. 




5. Place tube cap^ each 
^ 1|ube of culture medium. 


.^5a. After all tubes have been filled and have indi- 
Vidual vial . 




i 


6. Sterilize in autoclave; 


!'^6a. Within 1 hour after medium prepared. 
6b. Sterilization at 12rC for 15 minutes. 
6c. Medium must be removed from autoclave as soon 

as possibl-e ^fter pressure has returned to 
^ normal. Use "slow-vent". mode of steam removal. 




* 1 


.71 Cool medium to room 
temperature. * 


7a. Medium ready for use when cool and individual 
vials are completely filled with fluid. No 
' * bubbles must be present. * Wait for complete 
cooling before checking for bubbles. 





I v-uuiiny uerure uneuKiriy Tur DUDDies. 

' ■ ■ ■ ■ ' 111 
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UATER MONITORING PROCEOUREi ComDlPt.PH Tp«t fn. .h^ mcxm- m.'.u.;-.-^ ^ ' _ . 

'\ 


OPERATING PROCEDURES 


STEP SEQUENCE - 


INFORMATION/OPERATING GDALS/SPECIFICATIDNS 


TRAINING 
GUIDE NOTES 


A.* Pre-Test Procedures • 
(Continued) 

1 

8. Preparation of 
Eos in Methylene 
Blue Agar (EMB 
Agar) 

9 

* ' , y 

ERIC *; . • 


, 8/check pH of finished .■ 
medium. ^ 

9. If final pH is'not satis- 
factory, 'discard medium' 
and prepare new batch with 
pH adjustment before 
' s^terilization. . 

JO. store medium, in. cool dark 
place. * 

« 

' 1. Weigh'?. 5 grams ^f dehy- . 
drated eosin metfiyT^nB. 
blue agar. Close coveV* 
of bottle of dehydrated 
. medium tightly after . 
removal '. ' 

_ * » • 

2. Dissolve in 200 ml dfs-~ 
r" tilled water. ' 

* 


8d. Should be pH 6.7 - 6;9. . It is* rare that 
dev-iations occur with this preparation. 

■ 9a. pH value ordinarily drops about 0.2 pH unit. 
9b. Check for dirty glassware, aaid residues' In 
glassware ^ et?. ' . 

10a. Not in refrigerator. Usually in laboratory 

cabinet in darkness. : . 
10b. May be stored up to 1 weekjf evaporation not 

ijnore than 10%. in loose-fitting capped tubes. 

TWith screw-capped tubes, medium should be held 

no longer than 3 months. 

^laf Use only Levin.e.'s modification as -this medium 
_ i has a- number of modifications" for differW 

""purposes. " 
lb.' Dehydrate?!, media, takes moisture out of a1r: can 
becomq unacceptably caked. 

2a. Use, a 300 ml Erlenmeyer flask with double layer 
foil cap. , • . ^ 

• 2b. Heat tp' boiling- to, dissolve completely. . Do" not' 
prolong boiling. 
2^. Frequent agitation is. necessary" to prevent- burn- 
' ing of medium., ' ■ 
2d. All 6f the agar must be tri solution. Agar will 
* be recognized as partfcu-i^te matter along the 
sides of the'flask. Gently swirl flask until all 
of this material is off of sid'es and into 
medium ' ' * * . ' * 

; ', 4-11 
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t 

V.A.3.2C 

(p. 48) . , , 

lie '■ ^ : 
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OPERATING PRCCEOURES 



A. Pre-Test Procedures 
. (Continuefl) 



5TCP SEQUENCE 



IflF0RMAT10>l/0PERATIN6 GOALS/SPECIFICATIONS 



3, Stejd=3n« medium 1n 
^futoclave* 



3a. 
3b, 




4-12 



medium to 50-60°C and 
four into sterile petri 
dishes 



5- Allow 'dishes to cool to 
room temperature and then 
dry- ■ ' 



6- Check pH of one' of the 
plates. 



4b. 
4c, 
4d, 



5b, 



5c, 



6a'. 

,6b. 
'6c. 



6d. 



For 15/1$ to effect complete sterilization 
(15 ps'i for 15 minutes). 

Medium must be removed from autoclave as soon as 
possible after pressure has returned to normal. 
Use' "slow-vent"- mode* of steam removal , ~ 

0 

Can afso be poured "hot'^^from autoclave with 
precautions, such^ as using asbestos giove, for 
personal protection ,\ 

A flocdulant may form after autoclaving,^ Swirl 
flask geptly durtng plate^ (dish) filling. 
About 10-12 mis/plate. About 15 plates^will be 
required, . - 

Cover- plates as they are poured,' DcTpot pilace 
covers on bench where they can become ' , 
contaminated, ; , 

Agar will solfdify and allow plate4o be moved 
without disturbing medtum. 
Invert plates (turn upside down) and place in 
35** "iiffpubator overn4ght, /ITiis will allow plateS 



to dry and remove excess ra<nsture. 
Plates cao be used when agar, surface is 
(does nofh^vd water droplets). 



"dry" 



Iifsert pH meter probes into agar-medium using .one 
of the plates.of the batch, 
^Should read 7,0 - 7,2, 

Discard plate after measuring pH, Alternately, 
to save- medium, one/ could fdll a small clean • ' 
receptacle, or, a 60 x 15' mm petri dish for this 
check, ' * . , * 

Out of range reaifillg denotes unacceptab-le pro- 
cedure, equipmervt, or materials us^d (dirty' 
glassware, poor water supp'ly, overheating, etc). 
Discard plates and. rectify problem, ' 



TRAINING 
GUIDE NOTES 
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W/VTER MONITORI NG PROCEDURE ^ . HJompleted Test forTthe MPN Method for Drinking Water 



OPERATING PRCCEOUTtES 



A. Pre-Test Procedures 
(Cpntinued) 



^9. Prepare Grani- Stain 
Solutions 



10. Prepare Nutrient 
Agar Slants (NAS). 



. 110^ 



STEP SEQUENCE. 




7. Ubel and dite batch of 
plates.. Store either at, 
room temperature when* use 
is made of plates within 
several days or in sealed 
• plastic bags, at 4°C: ^ 

1. Prepare solutions, 
as recomm^ded by 
manufacturer.^ 



Weigh 2.9 grams of' dehy- 
drated nutrient agar. 
Close cover of bottle of 
dehydrated medium tigtoly 
after removal. T 

Dissolve in 125 ml dis- 
tilled water. 



3. Dispense 6-7 mTs of medium 
into screw-cap tubes. 



4. Place screw caps loosely 
on each tube 'which are • 
packed loosely in a test- 
tube rack, beaker, etq. 

.1 ' . 



'JNFORMAtlON/Qf ERASING GOALS/SPECIFICATIONS 



7a. Can be kept fSr one month under refrigeration as 
described. Platajjiiy have to be re-dried in the 
'incubator oyernightTmerted) after removal 
fjTom refrigerator. 



la'. Premixed dyes wilJ probably only require ^ 
dilution. • « 

.lb. If desirous to prepare dyes from scratch, con- 
sult Standard Methods for* procedure, y : 

la. Dehydrated media takes moistuf^ out of ai^; can 

become caked. « " 

lb. ^ Caked media unsatisfactory; should be di^scarded.. 



■V 



jble layer 
jy^nt 



2a. Us^a 250 ml Erlenmeyer flask' with double layer 
foil cap. . - ^ 

2b. Heat t9 boiling to completely dissolve., 
2c. Frequent agitation is necessary to prev^ 
burning of medium. 
.2d. All of agar must be in solution. 'Agar will be 
r|cognized as particulate matter along^ the sides 
of the flask.- Gently swirl flastc until ^11 of 
this material is off of sides and ipto medium. 

3a. Use ISft^x 18 mm screw-cap tubes. 

3b. A 10. ml ptpet, automatic pipetter, or funnel, 

hose, and pinchcock assembly are acceptable. 
3c. Approximately 25 tubes will be required. 

4a. Allows stpam to penetrate to medium*.' " . ' 



TRAINING 
GUIDE NOTES 



4-13 



Sfd. Meth. 
14:918-919 



V* 



V. A. 8.2c 
(p. 48) . 



'5- 



•V.A.7.3 
(p. 48) 



120 



4^ m 



WATER HOtjfTnRTMR PRnrPniipp. Completed Test for the MPN Method -foi;- Drinking Water 
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OPERATING PRCCE-DURE5 



A. Pre.-Tpst Procedures 
(Continued) 



STEP SEQUENCE 



5. Sterilize tubes in 
. autoclave. - 




caps and slant hot 
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INFORMATION/OPERATING GOAI S/SPECIFICATIONS 



5a. 



6a. 
6b. 



6c. 



For 15/15 to effect complete sterilization (15 
. psi for 15 minutes). Remove medium as soon. as 
possible after cycle (slow vent mode) is 
completed. 

Tight caps will prevent further loosening and 
possible contamination. 

Necessary to slant while hot so that medium will 
not solidify in upright position. 
"Slanting" is done to allow a large surface area 
for grDw^ of bacteria. 



AREA 




6d. 



Apparatus- for tube holding while in the slanted 
position can range from expensive "angle" con- 
trolled supports to as simple and effective a 
method as below: 



SLANTED 
TUBES 




HOSE OD 



TRAINING 
GUIDE NOTES 



V.A.3..1 
(p. 47) 



1 OO 
J. ^ »w 



a 



OPERATING PROCEDURES 


V 

STEP SEQUENCE 


'INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A. Pre-Test Procedures 
(Continued) . 


7. Allow tubes to solidify 
before removing from ^ 
slanted position and plac- 
ing in test tube rack. 

8. Date and label medium as 
nutrient agar. *Store in 

. refrigerator. 


7a. Solidified tubes can be picked up and wiU re- 
tain "slanted" position bf medium. Tubes will 
start to harden below 40''C and take on an • 
"opaque" form as they harden. 

8a. Temperature 1-4.4''C. 

8b. Cat) be stored for up to 3 jnonths (if kept in dark 
and evaporation is no,t excessive (less than .25 




11* Final Equipment anc 
. Supply Check 

\ 

• 


1. Check to^e sure th'a^ all 
equipment and supplies, 
solutions, and prepared 
media are ready before 
starting sample 
*exami nation, f 


ml)* 

la. Check general list of equipment and supplies, 
lb. Each test requires: 

1 - 5 EMB agar plates 

1 - IQ Nutrient agar , slants 

1-30 LLSTB tubes 

Bacteriological loop - 
*• Batjeriological needle , 
1 - 10 Microbiological slides 

Gram stain rpaopnts cpf 

Since, as shown, the numbers of items can vary 
(depehding upon the number of confirmed test 
positives and subsequent EMB colony forms)^ this 
WMP (Water Monitoring Procedure) will specific- 
ally pick a hypothetical situation which-will" ^ 
give the reader a cross-section of conditions 
which could occur. . 




B. Initial Procedure*; 
1. Equipment : 
Maintenance 

*♦ 

r 


1. Check, record, ^and adjust 
^ incubator temperature. » • 

2. Add water to pan in • 
incubator as necessary. 

• * 


la. See A. 1.1. 1-6. 
^Ib. Should be In operating condition since MPN test's 
earlier phases are in progress (Presumptive and 
Confirmed tests). . ' - 

• 1 o 


1 



WATER MONITORING PBeCEDURC: Completed test for the MPN Method for Drinking Water 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMAT I ON/[OPERAT I N6-$GALS/,SHEC IFIC^^.T IONS 



TRAINING 
GUIDE NOTES 



B. Initial Procedures 
(Continued) 

< — 

2* Data Sheet , 
Inspection 



1. Locate data sheet and 
verify that the required 
sample is being processed. 

2. Usa active sheet of the> 
48 hour MPN test (partial 
completion of the con- 
firmed test) with 48. hour, 
presumptive tubes and 

24 hour confirmed tubes 
"saved."- ^ 



125 



la; A "new" data sheet does not have to be initiated 
since"^ the sample is already being processed. 



VII, B.2 
(Suggested - 
Data Sheet) ^ 
(p. 50) 



2a. A typical sheet may look like this: (Test 
Portion) _ 

24 hour Column 48 hour Column I, Confirmed test^ positive 

entPy (tubes entry ^positive ^ tube saved for completed 

processed pre- tube transferred) ' 'test. Negative tube is 
vi^sly) / re-incubated. 



Observe. 



Amount 
Sample 
ml 


.PreservatWe 
V - LLSTB f 


ConflrMO^ 


Conoleted. 
LLSTB 


U hr 


4d hr 




48 hr 






10 








+ 




EMBj 24 48 














■A 


















1 — , 




























































1 


1 ' 1 




1 













2b. Note that 10 ml volumes were used for each of 

the 5 tubes for the presumptive test. 
2c. Tubes "saved" will bfr u^ed to initiate the 
' completed test. 
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WATER H0NIT0BIN6 PROCEDURE Compteted Test.- for the MPN Method ,ffir prinking .Water 



OPERATING PROCEDURES ' 



Initial Proce^Jures 
(Continued) . 



3, Lab Bench ' 
Wsinfecrtion 

4, Continue Standard 
MPN Test Procedure 



STEP SEQUENCE 



ERIC 
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1. Disinfect laboratory 
bench; wipe dry. 

1. Transfer positive LLSTB 
tubes of the presumptive 
stage. 



1' 



INFORM.ATlON/j?PERATING GOXS/SPECIFICATIONS 



-7 



la. Jponge//nd disinfectant; paper toweling. 

la, F^m data sheet (B.2,2',2a). note that one tube 
win be transferred from the presumptive st^ge 
to the confirmed stage: . 



r'ler 



Observations 



Amount 
Sample 

9 ml 


Preservative 

LLSTB 


Confirmed 
BGIBB . 


Conp 
LI 


24 hr 


48 hr 


24 hr 


48.hr 






























f- 










1 * 
1 


























! 



























Transfer -this to BGLBB 

lb. Progress of this transfer will be monitored for 
possible inclusion to the completed test. 



TRAINING . . 
GUIDE NOTES 



Std. Meth. 
14:917 



Its 
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WATER iaONI.TORIHG PROCEDURE: •Completed Test. for- the' MPfJ Method for Drinking'WaterV 
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OPERATING PROCEDURES 



STEP SEQUENCE 



B. Initial Procedures 
^Continued) 
Completed Test Start ; 
First Day Procedure^ 
5. 5eleet BGLBB 
Positives from 
Confirmed Test 



1. SeVect "positives" from 
tonfirmed "24" hour tube* 
. fpr processing. 




6. Prepare. £MB Agar 
Plates ' ^ 



1. Shak^e positive. BGLBB 

tube vtgoroiisly. 
^2. Sterilize a bacteriologi- 
cal loop. 



^2 [3 



'INFORMATION/OPERATING GOALS/SPECIFICATIONS 



La. One positive B'GLBB tube is to be processed: 

Disregard these^npgatlves . ^ - 
In iColiforms absent (see - 

schernaticj. « »• * . ^ _ * 



lObservatlons 



wnount 
Sample « 


Preservative 

- LiXie 


Confirmed ^ 
8GLBB ^ 




ml 


24»hr' 


W8 hr^ 


24 hr 


>f9mr 




































Vu 
























































— 8 





This is the. tube to be' 
processed to EMB. 

Negative to 
• incjjbatecKis per 
firmed test requj 
ments (Std. Meth. 
14:920)." • . 




la.. Allows organisms to be suspended in the broth. 



' 2a. Heat in burner to redness a 




1 the 'way to handle: 



NOTE: , 

HEAT FULLY ENTIItE 
LENOTH OF lOQf 



TRAINING 
GUIDE NOTES 
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WATER HONITOl ffNG PROCEDURE: Completed Test for the MPN Method fi,r Drinking Water 



Dperating procedures 



STEP SEQUENCE 



INFORMAT ION/OPERATJ NG goals/ SP£C I F I CAT I ONS 



T 



TRAINING 
GUIDE NOTES 



B.- Initial Procedures 
(Continued) , ' 



•'v l*—-^ 



ERJC 
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3. Allow loop to cool 
(5-10 seconds). ^ 



4. Remove cap from BGLBB 
tube. 

5. Insert loop into broth to 
obtain film transfer. 
Cover tube and discard. 



6. Streak transfeKinoqulal- 
4 . tj on' from loop to corner 
of EMB agar plate. , 




3a. Avoids possible.spattering when loop is'inserted 
into tube. . - 



5a. "Film" within loop represents transfer volume. 

.A 



TRANSFER VOLUME 




MUSJtSHOW 
flLM" WITHIN LOOP 



FILM OF 
INOCULUM 



6a. Agar surface must be dry for satisfactory 
results.- . • ■ . , . 

6b. Streak the inoculation lightly back and forth 
over half the agar surfaces as in ^. avoiding 

_ . scva-tching or breakina thie'agar swface. 




(Over for pictoHal representation) 



4-19 



V.B.6.5 
(p. 48) 



VII. B. 6. 6 
(p. 50) 
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l^ATER MONITORING PROCEDURE: ' Completed Test for. the MPN^Wethoa for Drinking Wter 
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OPERATING PROCEWRES 



B, Initial Procedures 
(Continued) 



STEP SEQiJ^ENCE 



J. Sterilize (flame) loop atRi 
air-cool as before. 

8* Streak another segmejit of 
plate to carry portion of 
inoculation .into another 

~ - area of medium. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



STREAKED^REA 



LOOP 



6c. 



Use asceptic (sterile) technique to prevent 
contamination of medium. Close cover of petri 
^dish when not streaking. \ » . e 



( 



\ 



8b, 



TRAINING 
GUIDE NOTES 




8a. Turn petri dish about one-quarter-turn "In th4 ^ 
holding^hand (allows easier streaking). . 
Streafk the loop's tip lightly back and forth over 
one-half the agar surface workingfrom area O 
into one-half the unstreaked area of the agar. 



(Over foripictorial representatiorf) 



OPERATING PROCEDURES 



B. Initial Procedures 
(Continue^ 



135 



STEP SEQUENCE 



9. Sterilize loop and air- 
cool. 

10. Streak the remaining un- 
; streaked area of* medium. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 




'•8c, Technique allows "dilution" of original heavy 
inoculum to occur into an area- where less 
.growth will .now result. • /T^ 



lt)a. Turn the petri dish one-quarter-turn the 

^ holding hand. 
10b. Streak the tip lightly back and forth over one- 
* half the agar surface, working from area(DirTto 
area © . 




10c. Do not allow any of streaks to touch original 
streaking .area (separate ©from (P ) . 

lOd. Further "dilution*' -wi 11 now occur to allow'"pure" 
cultures -to-grow into colonies. 



TRAINING 
GUIDE NOTES 



r 
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WATER H0HIT0RIN6 .PROCEDURE: CompTeted Test for the MPN Metffod for Drink; ng Water 



OPERATING PROCEDURES 


STEP. SEQUENCE 


^ — n 

^IMFOBMATION/OPERATING GOALS/SAeCIFICATIONS 


TRAINING 
GUIDE NOTES 


' Initial Procedures 
(Continued) 


n • R^ame steri 1 ize the- 1 oop \ 
and set it aside/ 

.12. Invert dish (turn up-s.i de- 
down) and identify. ^ 


lOfei-Close the culture container, and, until the 
colonies (bact^al growth forms) are picked, 
keep the top antf bottom as a unit without 
allowing separation to occur, » 

12a-' Use grease pencil (wax pencil) to labeV^ottom of 

dish, ) 
12b, A suggested labeling could be: . . ^ 

(^12\-< — » — Lab assigned no, for" this sample 

Vjy-* Indicates 1st tube in row of 5 

tubes 


• 


1 


13, Incubate.EMB agar plate. 


13a,. At 35^ + 0,5^C for 24 hours, 

13b, Keep in inverted position (avoids water droplets, 

if formed, from falling on the medium surface 

and ruining th6 plate). 




C. Second-Day Procedures 
!• Equipment^ 
Maintenance 


1. Check, record, and adjust 
incubator temperature* 






1. Lab Bench 
Disinfection 


li Disinfe;Gt--1^tku:a^ 
" bench i wipe dry. 


la. Sponge an(^disinffectant; paper toweling. 




3^. Data; Sheet 
Reco'f dings 


1* Locate required data 
sheet* 


la. Sample "312" in our examole 

f 




1 

1 

1 

9 


2, Remove cultures from in- 
, cubator and assemble with 
data sheet. 


2a; 1 EMB plate-/ (24 hours oldj; 
■ TBGLBB tube (24' hours oldT- 
T BGIbB tube (48 + 3 hours old) 





* * 



WATER MONITOR ING PROCEDURE: Completed. Test for the MPN Method for Drinking Water 




C, Second-Day Procedures 
(Continued) 




3. Read BGLBB tubes for gas 
and record results. 



4. Discard any BGLBB tube i 
which is negative in / 
48 hours. ~ ^ 

*5. Save any 24 hour BGLBB 
tube which is positive or* 
negative. 



3a, Any amount of gas is considered positive, 

tubes gentW before readitig^, 
3b. Assume, the ronowing results: 

* * * Negative .'tube 
re-incubate 



•Shake 



. ydinpler 



Observamons 



Araount 
Sample 


Preservatlvt 

LLSTB 


► Confir 
BGie 




Cocipleced 
LLSTB ' 


ml 


24 hr 


48 hr 


24 hr 


hr 


EHBI 24 43 










m 












ho 






































+ 










1 






















f 










r 






i 1 







(discard: col i forms 
absent) ^ 



5a. None are positive.. .this possibility would have- 
made it necessary to streak an EMB agar plate. 

5b. There' is a negative... reincubate: thYy for an 
additional 24 hours • " ' • 



TRAINING 
GUIDE NOTES 



(See sche- 
matic 

diagram) 
(p. 3) 



0 



I- • . ' . , 

WATER MONITORING PROCEDURE! Colnpleted Tesffor thecMPN Method for Drinking Water 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING" GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



y C. Second-Day Procedures 
^ (Continued) 

.4.> EMB'l^gar Plate 
Inspection 



"T. Remove cover from EMB 
agar plate and inspect 
growth, v 



\ 



la. Usual plate growth (coTon/ies) will be. as 
indicated: 



n^e 



AREA 1 

(HEAVY INOtULUM) 



AREA '3 

(ISOLATED COLONIES) 




-AREA 2 
(MODERATE OROWTH) 



APPEARANCE 0F# STREAK > PLATE 
AFTER INCUBATION INTERVAL 



'OR OCCASIONALLY. 



AREA 1 

(RtXVY INOCULUM) 



AREA 3 
(LACK OP COLONY 
ISOLATION) 




AREA 2 

(HUVY GROWTH) 



APPEARANCE OF STREAK - PLATE 
AFTERjNCliBATION INTERVAL 
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WATER MOfllTORING PROCEDURE: Completed Test for the MPN Method for Drinking Water- 



OPERATING PROCEDURES 



C. Second-Day Proceduces 
(Contfnued) 



1.* 



3TEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



lb. In the case of isolated colonies, onir* could 
ceed to the ntext step of the completed test" 
(C.5)/ 

Ic. In^e case of a lade of isolated colonies, 
mu^t proceed to re-streak another plate to 
at^pt isolation of a colony. As follows: 

•Rgisolation Procedure 



pro- 



one 



A. 

*8. 



Flame sterilize a loop and air-cool. 
Immerse the loop into an area which shows a 
representative growth mass. Occassional ly, 
the loop must be touched to two or three 
masses to obtain this material . 
\ C. Close cover and discard EMB plate. „ 
D. Streak plate of fresh, dry EMB agar using the 
same techniques as previously outlined, except 
that it woi^ld be Wise to'alloW more streaking 
sequences with an increased- number of Toop' • 
flamings. This would more likely ensure 
' better isolation: 



RESTREAK (T) 
FLAME 



TRAINING 
GUIDE NOTES 



III. C. 4.1b 
(p. 45)«. 



ORipWAL ^ 

strUk Q 




RESTREAK (4 
FLAME 

RESTREAK (i) 
FLAME 

r 

E. Incuba'te as previously outlined. 



■FLAME ^ 
RESTREAK (5) 



FLAME ' 
RESTREAK (2) 




WATER MONITORING PROCEDURE; *Comp>eted Test for the MPN Method 'for Drinking Water 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING. GOALS/S-PECIFICATIONS- 



-TRAINING' 
mm JiOTES 



C. Second-Day Procedures 
(Continued) 



,1 
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0- 



« Id,. Recommended techniqufe is to pick pure colony and 
with a single transference, ^inoculate* both the 
LLSTB and the NAS^in a single motion. 



2nd 
INOCULATION 




" .5 CM 

ox MOXE 
EMft AOAX 



NAS 



NAS. Flame top of tube for about two seconds 
prior to entering with sterile (flamed) needle. 
Gently -swab surface of agar medium. Replace 
*screw-cap which is held in hand without con- 
taminating during procedure. 

EMB. .. Discard plate after inoculation completed, 



LLSTB ... Transfer inoculation directly to LLSTB 
Return to colony is' not necessary. Flam- 
Shake needle in 



le. 



tube. 

.ing of tube top not necessary* 
broth for transfer. 
Label tubes for tdenttftcatton. , Such a labelling 
could be as follows: S 



PI 

312 
1 

TYP 
A 




*31Z LAB NUMBER 

T Ut TUBE OF 5 

TYP» TYPICAL dOLONY 
A A* CULTURE (TO KEEP 
TUBES PAIRED) 
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WATER MONITORING PROCEDURE ;^ Completed Test forM:he MPN Method for Drinking Water . • 



OPERATING PROCEDURES 



STEP SEQUENCE 



^' I.NFORMATION/OPERATll^ G0ALS^ECXFICATI0>1S • 



TRAINING 
GUIDE WES 



C. Second-Day Procedures 
(Continued) 




If. Incubate tubes at 35° + 0.5*C; 
Ig. Indicate the type of EMB plate colonies observed: 

Indicates typical colonies 



OOSei <ui.iOn\ 



Amount 
Sample 
mV 


Preservative 
LLSTB 


Confinned ' 
BGLBB ^ 


Completed 
LLSTB 




4d hr 


24 hr' 


48 hr 


|£MB 


24 48 


GS 










■ir 




Typ 














< 














— 5^ 




























HE- 

















































Ih. Indicate the numbers of pure cultures picked: 

. ^ Indicates first positive* 
, culture VA" 

f Observov.v... V ' v 



Aniodnt 
Samfjld 

" ml 


Preservative 
.LLSTB 


Confinn^ 
8GL88 


ConpleteoV 
LLST8 X 


24 hr 


48 hr 


24 hr 


4fl hr 


€H8 


-54 43 




10 




+ 








T7P 


> 






































+ 




is 






















































I 








1 


1 "CLi^ff^ 



IK 



J8 
IC 



1 9 



from the EMB*plate deriyed from the first 
tube, indicate here as 8, C, etc. 
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WATER, MONITORING PROCEDURE: Completed. Test for the MPN Method for Drinking Wate 
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OPERATING PROCEDURES 



C. SecondjDay Procedures 
(Continued) 



5. EMB Agar Plate , 
„Colony Transfer^ 



ERIC 



STEP SEQUENCE 



1. Transfer pure cultures to 
LLSTB and NAS. - 
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INFORMATION/OPERATING GOALS/SPECIFICATIONS 

^ ^ ^ 

II. Atypical Colonies (Usually a Non-Coliform) 

These colonies may be opaque, unnucleated, 
mucoid, or pink after the prescribed incu- 
bation period, - . . 

la. Use flamed* and air-ci9oled needle for fishing 
(picking), 

lb. Use of colony counter as a magnification aid is 
recommended 



REMOVED 
COVER 



LENS, MAGNJflER 



PETRI DISH 
W/0 COVER 



ADJUSTING ROD 



DISH WITH r^uiLLJ. 
EMB MEDIUM 
AND COLONIES 




DIRECTION OF 
LIGHT SOURCE 



X 



Ic. Pick one or more typical colonies^ or, two or^ 
more atypical colonies and transfer' each of t^m 
* in|g,. their own set of tubes (LLSTB and .NAS). 



TRAINING 
GUIDE NOTES 
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WAT^R MONITORING PROCEDURE: ComDieNted .Test, f^r tho mpn Mntw #«v, u,*.^ ^ 


*• 


OPERATING PRCCEDURCS 


STEP SEQUENCE 


I : - ■ : • — 

i NFORMAT I ON/OPE RAT I N6 GOAL 3/ SPECIFI CAT IONS 


TRAINING 
GUIDE NOTES 


C , Second-Day Procedures 
(Continued) 








< 




Id. Pure growths (colonies) can regarded as fall- 
ing ijito two, groupings: . 








L Typical Colonies (Characteristic of CnlifnrmQ) 




9, 


( 


Colonies with dark centers commonly termed 
"tjucleated" or "fisheye" when viewed from the 
bottom of the plate: 




• 




V 

These colonies may or, may riot have a^met^llic- 
like sheen characteristic on the surface of 
^ the colony. 


* 






J ■ . a yiL^ 


S 

• 




T 


' * . ) 








^' \ * 

* * 




• 
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WATER MONITORING PROCECftiRE; Completed ►Test for the MPN Meth^ for Drinking Water 
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OPERATING PROCEDURES ' 



STEP SEQUENCE 



Information/operating goals/specifications 



-^TRAINING 
GUIDE NOTES 



p. Third-Day Procedures 
1. Equipment * 
• Maintenance 

•2. Lab Bench 
Description ^ 

3. Data Sheet . 
Recordings 



1. Checks record, and adjust 
i ncuba tor-temperature • - 

1. Disinfect laboratory bencK 

\ 

1. Locate required data 
sheet 

2. Remove cultures fronf in- 
cubator and assemble with 
data sheet. 



^3. Read BGLBB tube for gas 
and record results. 
Tube labeled: 



312 
3 



ja^. Sponge and di3infectant; paper toweling, 
la. Sample "312" is our example. 



2a. 1 NAS 
1 LLSTB 



1 BGLBB 



Since we transferred one colony,.. . 
could have 'been mare cultures (i.e., 
at least 2 pairs if atypicaTs were 
present only). .24Jiour incubation. 
48 + 3 hours of incubation - < 



See C.3.3b 



3a.' Any amount.of gas is considered , positive. Shake 
the tube gently before reading. * / 
3b. Assume the following^ result: . ' / 

Positive tube (within . 
48 + 3 hours) - 



- Observations 



Amouni 
ml/ 


Preservative 
LLSTB 


Confirr 
BGIBE 


k1 ^ 


Conolete^ 
LLSTB 


24 hr 


48 hr 


H hr 


la hr 


m 






f 




+ 


• 










/ 


























+ 


i 














1 / 




























T 





3c. Retain the tube for further processing 



(EMB 



NAS 
iLSTB 

t 



) 
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OPERATING PROCEDURES 



Third-Day Procedures 
(Continued) 



4* Gram ^ta in 
Preparation 



• 4 



STEP SEQUENCE 



Check NAS and LLSTB for 
growth and gas, respective 
ly, and record results. 



r 



1. Assemble grajp staining 
materials and culture. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4a. 



4b, 



4c, 



Growth on the NAS is\feadily visible as an 
opaque mass which was not present on the sterile 
medium. No recordings are necessary for this 
growth— it will be used for a gram stain. 
Any amount of gas production in the LLSTB is 
considered positive. Shake the tube gently 
before reading. _ V 

Assume the frfWowing result: ' 

♦Negative tybe (re-incubate for 
an'additional 24 hours) 



Observations 



Afnount 
Sample 


Preservative *" 
LISTB 


Confirmed 
8G186 




bnoleted 
\lST3 


1 • 

I 


ml 


24 hr 


48 hr 


24 hr 


4d hr 


EMB 


«4 48 


6s 








+ 




+ 




TIF 






lA 
















— 




1 
1 












+ 




r 




































— 













































Had this tube been positive, the completed test 
may have been terminated this third day instead 
of tomorrow (fourth day). 



la. 



Bacteriological glass slide 

Dropper bottle containing ammonium oxalate- 

crystal violet dye ' . 

Dropper bottle containing Lugols solutfoh 

(grams modification)' ^ '''"^ 

Dropper bottle containing safranin dye 

Dropper bottle containing acetone-alcohoV 

Squeeze, bottle containing tap water 

Bibulous paper 

NAS (culture 1 A) 24 hour culture 

4-31 



TRAINING 
GUIDE NOTES 



Std. Meth. 
14:918-919 
III.D.4 

(p. -45) 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIPE NOTES 



D. Third-Day Procedures 
(Continued) 



2, Prepare glass slide. 



3. Obtain culture (NAS) sam- 
ple and place on sl'l^.e. 



4. Prepare culture for 
^staining procedure. 



5V Stain culture wi'th /re- 
agents on the side of the- 
slide with the culture. 



157 



2a. 
2b. 



lb. Twenty-four hour culture is recommended for pre- 
paration. Older cultures can give erroneous 
results • 

Must be clean. , ^ . 
Helpful to clean with alcohol, distilled water, 
and lens tissue. 
''2c. Place a drop of distilled water about 1 inch- 

from end of slide. . C ' 

3a. Culture must be obtained with a flamed, air- 
cooled needle. NAS then is sVored in refriger- 
ator for possible need. 

3b. Screw cap tube handled asceptically: 

* Flamed top of tube ^ * 

* Sterile needle 

■~ * Cap carefully handled and returned to tube 
promptly - ' y 

3c. Only minute amount of culture necessary. Large 

amounts can clause staining problems. * 
3d. Place culture from needle into water droplet 
and mix well while extending the droplet si2e to 
Sbout a 1^'x 1/2" area. 



4a, 



"5a; 

5b. 
5c: 
5d. 
5e. 



Allow smeat to aiir-dry completely aod then heat 
fix by passing slide through the gas flame brief- 
ly back-apd-forth for a lieat exposure of about 
two seconds*. , , - 

. .-1 - * - 
Flood the slide with ammonium oxalate-crystal ^ 
violet dye^. • 
Allow to cover culture^ area for 1 minute. 
Wash slide ge'ntlj^ with tap water. 
Apply Lugols-iodfne solution to' culture' area.- 
'Allow to cover culture area for Iminute. 
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Std. Meth. 
14:918-919 
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•OPERATING PROCEDURES 



STEP SEQUENCE. 



: 

[INFORMMION/OPERATING GOALS/SPECIFICATIONS 



training'" 
guide notes 



0. Third-Day Procedures 
' (Contijwed) 




\ 



6* Examine slide' 
microscopically. 



5h. 

5i. 
5j. 

5k. 

51. 

' 6a. 
6b. 



ERIC 



^ash slide gently^ith tap water, 

acetone-alcohol solution to culture area; 
Hold slide and allow solution to flow across . 
smear untij, stain is ho longer being removed: 

DRO>PER 
BOTTLE 




•Do not prolq^ng this alcohol contact period (dis- 
colorization" step) a? the results may be 
erroneous; Some author^'ties suggest^ 10-15 
seconds ma^ximum. . ^ , 

Wash slide gently with tap water. 
Ap^ly Safranin solution (counterstain) for 15 
seconds and thep wash gently with tap water 
Blot slide gently with bibulous paper using care 
fiot to rub culture "area during procedure. 
Identify slide to conform to proper culture being 
examined. Use of a slide label is convenient 
(label 312, 1 A as per our example). 

If desired, -slide can\be retained far Jater 
examination. If %he (lactose (LLSTB) broth rsr * 
mains negative foi: the culture* (48 + 3 hours)] 
the. slide need not be examined as the culturef is 
not a col i form. ' 7 • 

Become acquainted with microscope from manu- 
facturer's liter^tfure or individual acquainted 
with same.* 




A 
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OPERATING PROCEDURES 



^EP SEQUENCE 



INFORtftTION/OPERATING GOALS/SPECIFICATIQMS 



TRAINING 
GUIDE NOTES 



D, ThirdrDay Procedures 
(Continued) 



0 




6c, Jf examination is desired, placethe slide, cul- 
ture side up, on the microscope stage of a' micro- 
scope equipped for oil immersion examination.* 



6d. Place a drop of a suitable bacteriological 

.immersion oil on the^area to be viewed (culture^ 
smear), , . . ^ 

6e. The proper objective is positioned for oil- 
immersion (usually labeled oil and having X 97 
or X 10*0 magnification). 



See V,D,4.6 
for micro- ♦ 
scope 

nomenclature 

V,Dt,4.6.6d 
(p^5) 



» '"rr". 



OIL IMMERSION 
* OBJEaiVE 





TYPICAL Oil 
OBJECTIVE 



J 



THE OBJECTIVES SCREW INTO 
THE|rURRn 

. AND LOCK FOR SELECtIoN) 



WATER MONtTORING PROCE^DURE: 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



D, Third-t)ay Procedures 
^Continued) 



Gram^Staln • 
Examination and 
Re'cordihg 



K Examine stained prepara- 
tion for type/types of", 
bacteria. 



163. 




Z. Recbrd gram-stain data, 



( 



6f. Turn ON lighting system. Light will be directed 
;^ to reflect off the plane side of a mirror through 
a condenser. assembly and up through the stage " 
(niirror assembly, may be external or internal),. 
With the illumination system correctly set up, 
rack down (or the stage UP on some models) until 
the oil-immersion'Tefis .touches and disperses the 
oil , > , • / 

Rack* down gentfy Wlth^tHe coarse control (lens 
and 'slide will move ioviai^ds each other) while 
looking down the microscope (into the eyepiece) 
'until the imagiB be^sti^-^ come into focus, 
Obtaitj fi^nal sharp image Li5ins the fine-focus 
contro,3, - * - • 

Gram-negative,. bacteria (typical of col i forms) 
win bfr red or pink colorations, 
Gram-pos-it-ive .bacteria (IjlOT, col i forms) will be 
bluerto-purple in color, ^ 
Mixed cultures will show mixtures' of the above 
and will ijnmediatelycall foV'the re-isolation 
of .pure culture on another EMB^agar plate from 
the saved nutrient agar slant. '^Discard the 
LLSTB tube as it has no interpretative value 
^benng a mixed culture. Repeat ppocedtires as 
'before, I 
If too large of a sample was 'transferred to the 
slide for staining, some areas of matted, 
numerous bacterial cells could produce- areas , ; 
^where dyes could not either penetratfe or 'be 
washed away. Recommend another smear to be made, 

2a. Assume that, for our example, that_only ^ram-v ^ 
- negative organisms were observed during.micro- 
^scopic examination (culture 312 1 A). 



6g. 



6h, 



6i, 



la 
lb 
Ic 



Id. 



V.D.4.6.6g 
(p. 45). 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



-D . JThi cd-Day-Pnocedures 
(Continued) ^ 




65 



2b\ Enter observation in prope^f place on data she^et: 

Indicates typical culture 
for col i forms 



1 Amount 
Sample 
ml 


Preservative 
LLSTB 


Confirmed 
B6L6B 


Conpliced 
LLST?V 


^4^hr 


43 hr 


24 hr 


43 hr 


£MB 


24 43^ 


. 6S 


10 




t 









TYP 




ryp 




































+ 




































V * 










lA 



2d 



2c/ Other entries could have been MXD (mixed culture) 
or Gfi (gram positive). ^ 
In the case of a 66, entry, the culture is not a 
col i form and a -(negative) ^^or* the completed 
test: * • * ' . 

Negative tube for 
completed test 

: Observations 



Amount 
Sampi e 
ml 


Preservative 
LLSTB 


Confirmed 
BGLBB 


(Jocipleted^V 
LLSTB N 


24 hr 


48 hr 


24 hr 


48 hr 


£MB 


1 24 4d 




10 




+- 




+ 











































































This tube can be.disca 
sinc e it has no furthe 
iretevance"."^ 



rded 
r 
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OPERATING PROCEDURES 



D, Third-Day Procedures 
(Continued) 




STEP SEQUENCE 




ERIC 




INFCRMATION/OPFRAriNG GOALS/SPECIFICATIONS 



2e. 4n the case of a MXD (mixed culture) entry, the 
following interpretation can be made for the 
culture. 

* Since it is a mixed culture (gram « and Gram 9 
organisms growing together), any results for-^ 
the LLSTB tube ccjula be in error. 

^* The NAS (in refrigerator) fnr the culture is 
also mixed growth. \ 

..* Reisolation of^ piire-culture'must be made 
(NAS-*^EMB) for valid results. 



^ Discard 
this- 
tube 



Indi elites 
mixed 
growth . 



A.:!Ount 


Pr^re'rvative 


"Confirred " 






Sampi e 


LLSTB 


3GLSB • 




LLSTB f 


ml 


124 hr 






1^3 fir 








10 








" 4- ~ 




TYP 
































1 
1 






















































1 

1 


""" 


1 A 









New entries for 
this culture 
vwil^*be made 
_here_as they 
are observed 



Inditatc 



ates 
fresh EMB 
plate was made 
from the- NAS 



TRAINING 
GUIDE NOTES 



c 
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OPERATING PROCEDURES 


STEP SEQUENCE^ ' ' 


INF&PMATI0N/0PERATIN6 GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTF^s 


Third-DayT'rocedures 
(Continued) 
6. Process BGLBB 
Positive Tube 

t 

- * - 


1- Streak EMB agar plate and 
incubate/ 


la. BGLBB tube will be labeled' 312. 

■•3, 

lu. ijctnuu pj^iousiy aescnb^ (B, First Dav 
; , Procedures). 
Ic. Label E^f^^^ar plate. 


See data 
Sheet 

D.3.3.3b & 

3c 


E. Fourth-Day Procedures 
1. Equipment 
Maintenanrp 


^1. .Check, record, and adiust 
' ^ incubator* 




( 

/ 


2. Lab Bench Disin- 
' .fection 


1. Disinfect laboratory 
bench, 


la. Sponge and di«i^'fetant; paper toweling.- ^ 


• 


3, Data Sheet 
Recordings 


I'l Locate required data ' 
sheet. • 


la. Sample "312" is our examp^Te^ 
* , ' •* 




• 


2. Remove cultu/es from incu- 
bator and assemble with 
data sheet/ 


♦ - -t' 
2a. 1 EMB plate (24 hours old). 
1 LLSTB tube (48 hours old). 


See 0.5.2 

> 


« 


3. Read and /ecord LLSfB 
tube. / ' / 

r 1 

1 r 


3a. 48 + 3 hours incubation . 
Tube labeled . 

/ 312 . 

lA . • 

3c. Assume, for our example, ,that the 'tube is 
positive (contains -Bny*amount of gas in * 

Inner vial) anH^itc v*amv*ri'«n/<t .i^Ti u - ' 

i.iiici viaiy ariu its recoroing win bet * *i 


V 

* 

s 


f Is 

" * / / 

• _ .ip. ■.,/ ' . x 
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. OPERATING PROCEDURES 



* E. Fourth-Day'Procedures 

• / (Continued) 
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STEP SEQUENCE 



4. Inspect and process EMB 
agar plate. 
•« 




■INFORMATION/OPER ATING GOAIS/SPECIFICATIONS 



y Positive 
' ^ LLSTB tube 



+ indicates that 
col i forms are 
positive for 
completed test 



Observations 



Amount 
Samp1 e 
ml 


Preservative 
LLSTB 


Confirmed 
B6LBB 


. CoPtoleted 

' liXtb 


24 hr 


48 hr 


24 hr 


48 hr 


E.MB 


24V48 


GS 


AO 








■+ 




T7P 




rryiP 




— — 








i 




— 1 


-* 


t 






1 * 



































































Interpretation for First Row 

Col i forms present since: . ' 
Gram negative non-spore forming rods which 
fermehted laptose have been demonstrated. 

4a. Twenty-four hours incubation 'for plate labeled: 

4b. Assume that the plate shows all colonies which 
are Atp (Atypical) and, therefore, "two cultures 
. must be processed: 



TRAINING 
GUIDE NDTES 



(Previously 
described 
in Section 
C) 



70 
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OPERATING PROCEDURE S 

E. Fourth-Day Procedures 
(Continued) 



F* Fifth-Day Procedures 
1. Completed Test . ' 
Procedure 
Fermentation ■ 



STEP SEQUENCE 



1 . Compi ete test^ procedures i 



fNFORMATlON/OPERATING GOAL^ / SPECIFICATIO NS 

AIT colonies 
4. atypical 



j AiHount 
Surple 




va n ve" " 
-Sjhr 


Confi/ced " 
■33L8B 
, 24* hrj 43" nr 


l/S78 - 


[GS 
















—4 
















4- 








+ 








! 














1 
















t . 




1 


1 . 






_ 1 . ■ 


1 ' 1 


V 





3 



3B 



and ^'B" indicate 
that 2 colonies have 
been picked and 
processed 




la. To save repetitive step procedures, the final 
recordings are shown below: 

Note: 2 of 5 posit;ive' Note: 1 of 5 posi- 
in confirmed test tive in coippleted 

_ _ _ _ test 

ConrirffTed 
JSLSB ^. 
'iZ hr' 




er|c 
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Both non-coli forms. "sTnce 
cultures did not ferment 
lactose * 



TRAINING 
GUIDE NOTES 



■I 



(Procedures 
ag' previ- 
ou$ly 
described) 




Final recordings 
heret^ Note: would have 
taken 2 more days to 
complete (6 days) 
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OPERATING ^PROCEDURES 



F. Fifth Day l^rocedures 
(Continued) 

1. 



175 



,STEP SEQUENCE 



\ 



1. Determine mmher of posi- 
tives for the completed 

t G S t • ^ ' * " 



V 



\ INFORMATION/OPERATING -60ALS/ SPECIFICATIONS 



.lb. Had one or both of the cultures checked out as 
coliforms, the third row would have been + and, 
therefore, resulted in 2 of 5 tubes positive 
• instead of 1 of 5 in the completed test. 

Ic. Record essential data on data sheet. 



Name/names o 
Analyst/s 



"fesults Reported: 



T?Ul '.Oi 1 f jr.-.i "-'./1 03 Til 




CompTeted-^est results 




la. Results of confirmed test are not used since 
further and' more conclusive testing has been 
done. , 

lb. Our example (F. 1.1) shows 1 of 5 positive. 



TRAINING 
GUIDE NOTES 



II. G. 1.1 
(p. 44) 



76 



ERIC 
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OPERATING PR0CED4RES ' 



G. Interpretaiton'pf Test 
Results (Continued) 



STEP SEQUENCE 



2. Lopk up and note the MPN 
index 'from the^MPN table. 



3. ^Record the -ealcalatedv . 
total col i forms, per 100 ml 
on the data sheet. * . 



%■ 



:; , €. 



IMFORMATION/OPERATING 'GOALS/SPECIFICATIONS 



2a'. For the given example tfre location of the index 
•is shown by the arrow. 

MPN Index for Various Combinations of 
. ' Positive and Negative Results when 
Five 10-m1 Portions are Used 

No. of Tubes * ' - 

Giving Positive ' MPIj 

l^eactions out of '. • ' Index/ 

. 5 of 10 nil Each 100 ml 

' ; 0 ' ^ ■ <Z.Z 

3 V,;. ' 9.2 : 

■ ■ 16.' . • 

5 ^le. - - 



3a. 



3b. 



Value is direct, index '.if , as our example,'' 10 
portions were used. If 100 ml portions were, 
used, the number is 1/10 of the index (or .2 
Igstead of 2.2 for our example!. 
R§co»;,d under Completed 'Test: 



ml 







c 

< 1 


■ \-: — 1 [ 






Results Reported; . ' 

.Total conform MWi/lQD.ml 
\ * ' ^ ♦ 


Conflrmecj 


Cor.p feted 




4 1 



z 



TRAINING • 
GUIDE NOTES 



$td. 
14: 



.Meth. 
923 



r . H/ Report tng oft ResuU-s 



1 . Report "res.LiTts as pre- 

scribed i^^r." re'gulatory 
, r^guirejnents. 
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SECTION 



I 

II* 
III* 



Introduction 

Educational Concepts - Mathematics 
Educational Concepts - Science 




Educational Concepts - Communications 
Field and iaboratdry Equipment * 
Field and Laboratory Reagents ^ ^ 
Fijgld and* Laboratory Analysis , 
Safety - 

Records and Reports 



^ • *Trafning Guide materials are pres 
I , , , r^These standardized headings are u. 



1 
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WATER WONITORING PROCEDURE: Completed Test fgj^he MPN Method for Drinking Wa||f 
' • " * TRAINING GUIDE 
TOPIC 



here wider the he^ingsmrked*. 
through this serjes prqgRlures. 



, 1 



1a • « • 
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• 


EDUCATIONAL CONCEPTS - MATHEMATICS ' ' ' 


Section II * 1 




■ TRAINING GUIDE NOTE 


REFERENCES/RESOURCES _ 


G.1.1 

•> 

• 


For purely qualitative aspects of testing for in- 
dicator orgartisms, it is convenient to consider the 
tests applied to one sample portion, inoculated into 
cl tube of Culture medium, and the follow-up exami- 
.nations and tests on results of the original 
inoculation. Results of testing procedure? are 
definite: positive (presence of the orqanism - 
group demonstrated) or negative (presence of the 
organism - group not demonstrated). The combina- 
tion of results is used In an application of 
py^ob^ability mathematics to secure a sing]e MPN. value 
for the sample. The MPN value for a given sample, is 

obtainpH thrnunh thp II^p nf MPN f;)h1nc . ^f;)nH;)rH 

practice in drinking water tests is .to plant 5 tubes 
feach containing 10 ml -of sample (some organizations 
utilize 100 ml portions into each, of 5 bottles cor)- 
tdimng i/icreasea strength medium). * / 


> 

« * 
« » 

■1 




• 


4 

▼ 










s 


' - *» 




• • * 




i 


* . * • 




t 


■ ■ ■ ■ VP ■ . 






X o u 
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EDUCATIONAL CONCEPTS - SCIENCE ' '• 



Spctipn III 



TRAINING GUIDE NOTE 



REFERENCES/RESO'URCES 



/ C.4.1b 



D.4 



lERLC 



A colony is cfefined a discrete growth bccurring at 
-least 0.5 cm (approximately ,2 inch) from any 
oth^r growths. Such growths represent a large 
number of developmental successions from aYi origin- 
al viable cell and thefefof e .can be "considered a 
"pure" culture. All organisms from pure cultures 
will^^xhibit the sajjie characteristics when sub-. ^ 
jected to standard Jbacteridlogical t^esting, 

A gr^nii .s.tainlng, procedune; -i;i-general^-se^^^ - 
bacteria into two categories, gram positive (blue 
coloration) or gram negative (red coloration). Its 
usefullijess to the coliform testing procedure is 
due to the fact that pan of th^ coliform definition 
indicates that "gram negative, nion-spore forming" 
rods" are necessary, and, 'in .addition, no gram 
positive .organism must be preseijt since some of 
these organisms can act synergistically (in con- 
junctidn with other non-col i forms) to oroduee a 
false positive result (gas production in lactose) 
which neither could manage independently. 

* ' » * 

It is desirable' to use known pure cultures of both 
a gram positive (staphylococcus, bacillus, etc.)- 
and a gram negative (proteus, enterobacter, etc.La« 
controls for the staining procedure. 



r 



4-45 



- 4 * 



WATER MONITORING' PROCEDURES: .Completed Test for the MPN Met.hnrf for nrinUnn Uaf^^ ! ■ " 

i 


FIf LD Af^D LABORATORY EQUIPMENT 

^ ~- • " ' •' , 1 . • 


- Section V " 1 




■ / TRAINING GUIDE NOTE " " * 


. REFERENCES/RESOURCES * ■ 


A.l 

/ ; 


incubator must be of ^sufficient size for daily 
work load without causing crowding of tubes to be 
jincubated. Considerations for. choice of incubator 
type must relate to relifibil ity of operation-and 
not to cost or attractiveness of -equipment. 




A.i.r 

« 

■ > '■ 


Incjjbator shoirid be kept out of drafts or direct 
sunlight 4n order to prevent temperature inside 
the incubator from changitig outside the tempera- 
ture range -specified (35'' + 0.5^C)%" - : . 

Power supply should be selected so that there will 
not be^ too many pieces of equipment on the same - 
circuit.' Otherwise, circuits 'will be blown 
repeatedly. 

« » 


Standard ^Methods for the I 
Examination of Water and 
Was.tewater, I4th ed.. (1975 
APHA-, WPCF,'AWWA, p: 880 ' ' 
(Hereafter referred trf as: | 
Std. Methj 14: (page no^j^ 


A.l. 2 

- I 

1 


Mercury bulb thermometer usually used in most incu- ^ 
bators. Recording thermometer is acceptable, but, 
it. should tie calibrated against a mercury bulb ' * 
thermometer which has been certified by Natiftnal 
Bureau of Standard&7^,The NBS certified thermometer 
always should be used with its certificate and 
comection^chart. . 




A.1.3 • 


Saturated relative humidity is required in-order to 
make the inciibation more efficient- (hfeat is trans- 
ferred to .cultures faster than in a dry incubator). 
Furthermore, culture medium may 'evaporate *too fast 
in a dry incubator.- ' ^ 
r* V 

Allow enough time after each readjustment to permit 
the -incubatoifxxo stabilize before making a neyt 
adjustment. At least one hour is sil^gested. 




A.l. 5 . 


t . ' 


A.1.6 ' 

• 

• • 


Incubator temperature can be held' to much- closer ^- 
.aMJU2>wnent it operatea, con.tinuous ly. Temperature 
records should be kept ,in some. form of permaneffT^ 
record. A temperature record book is suaaested with 
dally recording of values.. If a recording thermom- 
eter is used, the charts may be'keipt as permanent 
record;. if_so. Be s^jre that tfte /harts are properly 

label &d "feO. identifV fhp inmhafJ^ anH ¥\\e\ riAM-i/xrJ 

fCovered. 






t • ■ 

Uniform temperature (35»C + 0.5»C) is to be main- 
tained on shelves in use' _ . ' 






^ i ■ ' ' • ' 
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FIEt'O AND UBORATORY^EQUIPMENT 



Section V 




TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A. 3.1 



A. -4. -1-2 



Since electric sterinizer will be operated inter- 
mittervtly, care shot Id be taRen tha,t it is on a 
circuit which will rot be overloaded when it is 
I turned on. ' . 

A. time and temperati>M i*ecord is maintained' for 
each sterilization cydle. Temperature recordinqs 
can be regained for re^rds.' 

Autoclaves "differ greajfly in~ design "and in method 
Of operation. Some ar^ almost like home-style 
pressure cookers; others are almost fully*auto- • 
matic. This is a subject which requires separate 
instruction; and should be related to, the -exact 
make andvJhodel of equipment you wi-11 'use in vour 
own laboratory.. . ,. . , 

Vertical autoclBves and household pressure cookers 
may be used in emef^gency service ff equipped with 
-pressure gages, and thermometers. with bulbs pbsi- - 
I t16ned 1 inch above the water- levelT -However, they 
arfe- not to be considered the equival-ent of the gen- 
.eral purpose steam sterilizer reconmend&d ,for 
permanent laboratory facil itie's. -'Their small size 
ns inadequate for. l-^rge-volutne work loads, and 
they can be difficult to regulate;. 

me following requirements must be met redardinq 
autoclaves , or sterilizing units: 

a. Reaches/ sterilization temgera-ture (121°C) 
'.maintains 121 °C during sterilization. cycle, and 
requites no mdre than 45 m-inutes for a 'complete 

b. Presstee and temperature gages on exhaust *ide • 
and an operating safety valve. ■ " ' 

c. No air bubbles^pVoduqed in fomentation vials- 
^during depressurization. .. - ■ : f 

di Record,.maintained on time and ttempeVature for 
each sterilization cycle. ■. .' . 

Di stilled- water 1J1 a bacteriological laboratory 
must not contain substances which will prevent any 
bacteria from growing in culture' medium in wMfehl 
the'distilled water is used or will^p highly run 
' ^^i]^!:.,''''!^''^ prfcedures f(Jr^sting quality 
j of distilled water; but these should be dndertaken ' 
only by professional bacter^iologists or in labora- * 
t tories where this is done regularly. Usex)nly glass 
stills or'block tin lined stills,- ^ 



Std. Meth. 14:881 



Std. Meth. 14:881 



- I 



Std. Meth. 



14.: 645-649 
14:888-891 



/ 
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FIELD AND LABORATORY E(|UIPMENT 



jBct1oh-V 



TRAINING- GUIDE NOTE 



REFERENMS/RESOURCES 



A.5.1 



'a. 6, 



A.-6.1-4b . 



y - • 



A.7.3 



A.8.2C 



B.6,5 



ERJC . 



pH Meter: See cited ^reference. 

GTasswar6>, 'See 'c>ted reference on pipets and 
graduated cylinders, media utensils, bottles. 

Glassware can be checked for bacteriostatic or 
inhibitory residues by a bacterio'WjbicaK test 
procedure which, like, the distil led^water suiV 
ability tesX>, should be undertak^^ only by .prp- 
fessibnaT bacteriologists or in laboratori.es where 
this test is done o n a regular basis,, 

FUNNEL, HO$E« AND 
'INCHC<OCIC A?SEMliy 

FUNNEL^ 

/ 



PJNCHCOCK 



Std, MethJ 14:882 
Std, Meth: 14^882-885 




OLASS TUBE 



NOT€: UNtT NEED NOT SE 
STERILE FOR MlDIUM* 
DELIVERY ONLY. 

Some workers prefer to utilize a. magnetic whirl bar 
and hot plate. arrangement. This is acceptable and 
will Require no agftation'-antil the medium is NEAR 
BOILING at which time the whirling action should be 
terminated and the medium gently swirled by hand and 
the flask monitored for boiling. . ^ * 

Alternately, it is authorized to use an "incoulation 
stick'-'' for transfers <ind plate streaking. A pre- 
cisely sized and sterilized stick is intended for a . 
one-time use and, if used, eliminates the need for* ' 
a burner.during the transfer procedi/re. Of course, 
several will have to be used during the streaking - 
process, sri nee a "sterile!' one is required during 
the4treaking carryover to sterile surfaces. 

Also available are resterilized loops uSed.once, 
resterilized, and available for future transfers. 




Std. /Meth 
Std/Meth 



14:917 
14:883-884 




184 
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i ^ 



^4.6.6d 



0.4..6.6g 




Some manufacturers sjjecify that tHte upper most lens 
Of the condenser assembly also be coated with'a drop 
of oil prior. to placing the slide on Ihe stage. In 
effect, this would Be "sandwiching" the slide betw6er 
two oil interfaces through which the light must pass. 

It -is extremely Important to properly s'et up the 
Illumination. system for proper results.;'*' 

JSS"II";u-T^^":^^"9 to the type of illumination 
provided, the type of diaphragm used, and the eon- ^ 
trols^ provided by .the particular microscope: Final 
results would give, if accomplished correctly; . 
correct lighting from the light source; centrally 
placed optimal lighting; and a: sharply focussed ' 
Image. , • 



'0 
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FIELP AND LABORATORY EQUIPMNT 




Section VII 



•TRAINING GUID5 NOTE 



REi^RENGES/RESOURCES 



' B.2 




B.6.6 



There is no, such thing as a "standard data-sheet 
for bacteriological tests. A simplified, sheet -is 
shov^ri below: ^ \ - ^ 



Sample Type 
Station * * 



' Conform Test 
Multiple dilution Tube (MPN) Method 

' Lab. Ho. * ^ 



04scr»pt{on ■* * 



Collection Date ^ 
fieceivpfl . 
Satrpler 



Tiiae 



PM. Examined 



ART 
PH.- Tempr 



PM 



Observations 



A/noun t 
Sample 



^Preservative 
ILST8' ■ 
24 hr I 48 hr 



Conf inned 
BGL88 



24 hr I 48 hr 



Conpleted 
ILSTfi 
EH8I 24 48 1^ 



Remits Reportedi / , 

' *- Tital colifon/nPH/100 ml 



Coti fjfrmed^ 



Completed" 



Npte: 'This data shee^t could be used only to test 
to the confirmed, stage. and not proceed to the . 
ccftnpleted stage so .that it can serve for a dual 



11 



^rpose. 
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There is nq stariclardized way to accomplish a ^reak 
plate in order/to isolate pure cultures. Soi ' 
workers prefer to carry^.the streaks around ttfe plate 
several more^ time^with its attendant loop steriliz 
ing :pequene:ing between each of^he streakim 
Others prefer to 'use a specially made petr; dish 
,^which features a center partition which '/^alvas" the 
dish aVlow>ing two separate cultures to cultivated 
These/modifications, arjd, others, are nfrt deviations* 
since the only corisideratTon^lchHfiatters .is that a 
pure culture is availably for further testing. , 

C ■ ' ■ ■ •■ ;, 
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WATER MON^TORINe P'ROCEDURES: Completed test for the MPN Method for Drinkijig Water 



IhT^ outline was prepared by: •.Rocco Russonianno,\ 
Microbiologist^ Natipnal Training and Operational 
echnology Center, MO.Tp, OWPO, USEPA, Cincinnati, 
Ohio 45268 , . . 
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A PROTOTYPE FOR DEVELOPMENT OF. 
ROUTINE OPERATIONAL PROCEDURES 

vr the 



TOTAL COLI FORM TEST F"0^ DRINKING WATER BY THE MEMBRANE FILTER METHOD 



r 



I 

1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lip 



< 



as applied in ^ ^ ^ 

; DRINKING "WATER TREATMENToFACILITIeS 

^. and in the 

- . DISTRIBUTION .SYSTEMS OF D.RINKING WATER TREATMENT FACILITIES. 



•I 



4/ 
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National Tra1n1na'^and Operai^lona-l Technology Center - '* 
*° Miw-ldpal Operations .and T»«ft1n1ng Division ^ 
. Office of Water Program Operations 
U.'S. Envl^'onmental Protection Agency 
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EPA 600/8-78-008, May 1978 , 
Manual for the Interim Certification of Laboratories InVolvedin Analyzing 
public. JrJnlcing. Water Supplies. - Criteria &. Procedures 

Total Coliform Test for Drinking Water by the Membrane Filter Meth od^ 

The required procedures-, which are mandatory, are described in the 13th Edi- 
tion of "Standard Methods": single step or enrichment standard total coliform 
membrane filter procedure (p. 679-683), Tentative methods are not acceptable. 
All other procedures are considered alternative analytical techniques as 
described 'in- section 141.27 of the National Interim Primary Drinking Water - • 
Regulations. Application for the use of alternative methods may require accept- 
able comparability data. . .. 

f • 

' Membrane Filtration Equipment * ; 

Units must" be made of stainless stee^Tglass, or ^autoclav&ble plastic. Equip- 
ment mtist not leak and must be uncorroded, / . . 

Field equipment is^ acceptable for toliforin detection only when standard labora- 
tory MF procedures, are followed. 

Membrane filter asspblies (wrapped) and sterilized at 12rc/30 minutes. 
Membrane Filters and Pads * . = ■ ' 

Membrane filters must be manufactured from cel-lulose ester materials; white, • 

grid-marked, 47-mm diameter, 0.45- ym pore size. Another pore"size may be used 
• If the manufacturer ^ives performance data equal to or better than th^e 0.45 ym' 

membcane filteY. Membranes and pads, must be autoclavable or presterilized 
. Cautoc laved, at 12rc for 10 minutes with- fast exhaust). Membrane filters used 

must be those recommended by the manufacturer .for water analysis. The recom- 
•raeiidation must be based. on data "relating td i.nk- toxicity, recovery, retention* 

and atsence. of growthV promoting substances. ". 

- TQtal Colifbrm^Meafa * ' : > -1,^^:^ ''^ ^' • I ^ \ - " . 

^ ^ ^ » ,4 

M-;Endo brpth, M-Endo agar, or Les Endo agar used" in'a stngle step procedjure; 
nnal- pH 7.2 + 0.2; total inctlbation.tim^ 22 to 24 hours at'35° + 0.5°C, • 




♦ '-Reconstttuted ig.-Teb^ratOrr pur'e* water containing ^jjercent ethanol -'(not ' 
, dfena$,ur%d)^p ; * C • ■ ' . -•; * < • . * ' * 

^'^'^ • • - *. , -* . 

.The membrane /mer broth afhafagar-med^a" must Ibelheated in a bo4Jtng water »ath'~' 
V until completely disspTve^l. -> * --s^:- , ^ -fi * 

Membrane filt.pr (MFV hrnthc 111111:+ ho -^/^ — v^^j a* ^' * 



• *. 
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HF Culture' Dishes . « 

— — — ^ ^ • . f 

Sterile tight or loose-Tid plastic cultuVfe cliches or loose-lid glass culture' 
dishes must be -used, For loose-lid'culture dfshes'^ relative humidity i-n the 
-^^cubator must be at least 9(^ percent: 

Culture disITcwtftiners, if used, must be aluminum or stainless steel; or' 
dishes* may be wrapped-^HUigavy aluminum foil or char- res is^t^t paper. ' ° . . 

Open packs of disposable stefi^le cuTtore4ishes mufet'be reseal-ed between - 
Uses. . . ' > • 

stock buffer solutior> must cbe' prepared 'according to ''StaHasr^Jdethods'' using 
laborator^r pure water adjusted to pH 7.2. Stock buffer must be au^^irhaved^ ' 
filter-sterilized, labeled, dated, and '^tfired at 1° to 4.4°C. .The -stored 
buffer. sqlutiDn mus.t be free, of turbidity. ' . ° , . -• 

.Rinse and dilution water must be prepared by adding^«1.25'iTrl of stock' buffer 
solution per liter ^pf laboratory pure water. Final' pH«n)ust be 7.2 +.0.1. 

Rinse water volumes t)f 5d0 ml to lioOO ml "sterilized at 121°C-74.5 minutes. 

.Rinse water in excess of 1,000 ml sterilized at 12T°C/time adjusted "for volume; 

chepk for. sterility. , . , , ^* ' ' - ' ' 

,» .1. .»». 

Filtration. assembly .s,tenle al start of each ^ries 'and must be- sterilized** V* 
«between sample filtratioti series. A" ftltratibn. series ^nds when 30 minutes 
« or longer elapse between 'sample filtratiofis. •■ ^ • . ' 

' , V .... . ^ , , o. 

, At least .2, minutes pf UV.lJght'or. boiling^.water .miy'be tisecl.on nlembriine fiUei*" 
assembly to present Backer i/I. carry-over^betwe^n fiKraa.ons' ^optional). * - 

A^orbent pads, saturated' vrifh medium,* extess%i5carded*r6r 4:(r mT -of agar 
.ipedium can be used per culture dish 'instead of .a^'pad.* ' . ".-"ts >1 

«Samp,le shaken .rigorously itetlat^ly before test'. » - ' • '"'^ ' ' 

.Tes.t saiijDl|.'portions Jiiea^<ifed'*add°^n0itf5^ess-^ tQQ.ml."' " ' • 

' Funfy^ t^iwS^a at^least £v^e with ^- .to^^O^&l portions of sterife Wf^red^ ' 
water. . ; I = <^ A ^ . 

• ~ " - , •' \ ♦• . 

MF removed wi t» ster.i l,e forceps gra^sping area outside effective'filtering area. 

\ ; ^ > . ■ . 

MF roHed onto, njedium pad or agar so a.ir bubbles are"nqt trapped. . * 

'y • , ■ ■ • ■ ' ' . 

Lpvi power magnification clevice with fluorescent l ight 'positioned for maximum 
sheen visibility. I" . ' . " •' 

, ~^ ' - 5- " a ' ' * 

Total conform count calculated in>density per 100 ml. " - T ', 



q€a|8utrcq pX rye Qt^t^* pupjiitW] uonco 

ACDHAC maaoM (pwt aponji] p« nrjc^ pX 
ictflivnou pt? p«€Xi Aiojvrcq 9uq vuA bic- 
toni^ V bL{tt)9LX qLPKPK 
I6UI raq* inpsti irbbLobiiv^c* v qc&i 3(9(6^ 
2npl€cr pjcjnqiuS rye u9(nLe o; fpc bLop-^* 
qraciosc v]] anr|:€Li9i ;9C(9 LcSvLqiut rpc 
bnxl>026 01 (pQ uOncc' jjic uonc6 apfffi 
ofpci wcryoq? Mpicp Moniq lurarur^c fpc 
uicsj J9u8n98c* nuqrT]7i ^vji bL|Uf ol 
sbicnorra vuq sybji vof nee nuqnjX r^P- 
o; fp6 zXsfou: xpc uonce,8]:j9)i cou- 
qcsifucq ^ piouu (rniTi rp^ n2€i> 

nOU 2p9n P€ MLffpCU lU Sr UJ9UU6L LOrSOU- 

(C) Idonpca SiACu bni^Tur to tVl^ 
;oux7cq o; (p6 .;&nnLC ol Surur 
bnpiic miuS (pc aA3(^ |a srqcdntfejX {u- - 
rpc st?Cc* cruq zp^II fpsrr rpe 

U6L 01 2ncp uoncG zpc^II P6 bU2CL|pcq pk 
jHLAcq pX (pc zXafcuj* jjje (oxjui vuq uivu- 
ancp (srnnLG ol Surur ^) n^c boiaoua 
anbbjiCL o\ m9^l apirji Kiacu uoncc oi 

tur ro eccriou j^f^t^) o; fpc ycr fp» 

-b^Llouu aruX ujouiroiiuK Lc^iLcq bnun- 
vur IP sr AcrL|9uc& OL^xcuibnou Ol^UlfZ ^ 
ujcuf o; crux acpGqnjG bLczcLipcq bnian- 
I6A6I* ;viia^^) coiubjx Mifp n^e LCdniLG- 
sru^ 0bbiiCGrpi6 uisrxiuinui cou^iuiuffUf 
&uru^ cr AsrLisriice ob sru cxGuibf lou (lout . 
cartrpjfTpGq ju^ snpbsrLp c o; tpiz bsrLf* ja 
Mifp sru srbbjicvpiG (canuS bLOCGqnLG 
fu anpbsrL^ b tpu bcLf ^srija to couJbjX 
xuvxiiunuj coupujiusru; jgagj eapsrpjispGq 
(GUJ ^) coujb|X MUP srbbiicsrpjG 
(q) i( 9 uou-couiuinuirX Msr(GL aXa- 
nJ6 crLGsr aGLAGq pX aXa^w 
pX^t^nuS rpc uoncG lu boa^ oujCGa M|ni- 
nou aei^Ga fp6 crLG9* uopicG apsrjj pG Siagu 
OL qvijA^HiGMabGrbGL o; Sguglsj ciLcnjcr- 
ciLcnjsnou aHAiua fpc VLGsr- n uo MGGjqX 
MGG|ea lu n mg€]^X Ubtf.abcrbGL o; Sgugutj 

JIAGu pX bnpjicsrnotJxmj t]3LQG couascnnAG 
L9bp (P) o; (yi2 accr^m^pirji luafGcrq pG 
c9(iou pX uGMabvbGL LGon^cq pX bsrLsr- 
uGMabcrbGL o; Sgugutj ciLcni9ipf{^* uony- 
»9(GL aXa^Gui la uof aGLAGq pVXcivilX 
^ (C) u (pG uisu asLAGq pX 9 coujumuirX 
01 fpc ;srnnLG- . 
qtla 9((GL fpG anbbjiGL* oi MsrfGL iGVura 
uoncG apyji inLu^apsq mihjiu aGAGu 
luK rpc ?LG9 aCLAGq pX tVQ aXarcui* encp 
fo urqio 9ug reiGAilsiou aptrnous^^LA- 
(5) BX (nLUfipiuS 0 cobX o; n^G uoncG 
IPG iwnmx' 

uit^L IPG tnbbifGL o; Msr|GL icsrma o; 
apvj] PG couib|G(Gq Miipfu ;oni4GGU qsrXa 
9tGV aGLAGq pX |p6 aXa(Gu;* sncp uoncG 
uGMabvbGt^ o; Cgugutj ciLcni9|iou lu ipG 
IPLG€ couaGcnnAC, q^a \u sr uGMabvbci ot 
<l) BX bnpiicvfiou ou uGti jcaa ipcru 
' 99 lOjjoMa: 

dnfLsq pX b9urKL9bp (9) o; ipia aGcqou* 

ITLGU{U-9qqinOU |0 IPG U0|{UC9|}0U i^- 

A9|CLap9n uoitiX IPG bflpiic o; ancp ;9n- 

VUtTUJ C0U(9Z2;iU9ti| JGAGJ* |pG anbbjjGL o; 
;9|JGq |0 COUlbjX MJIP. 9U 9bbJIC9pjG UI9X- 

(P> n V couiuiimjiX MIGL-ai^lGW P9t 
q|LGC|XU9|r 

pX tnbbjGuiGU|Gq ,pX 9upipGL (OLXn 01 
fttA« iMTiGi pijja* ipft uoncc 8p9n tttwqQ 
(LGdncunx ip9i; dnii[i(GLjX* ot .qo«t not 
n aXafGUl }nnG8 m^ta. pfjji iGtt 

Oi fp« A9L|9UC«^ ot GXCnibnOD Uttl9fU9 |XI 

to |out 99 IPG •Xa(«Kn,a ;9]j/;t6 coutiutn/i 

. U9r«| 9^ ]G9t| 0UC9»GAGa IpXM IU0D(P9 

iyt(9 wobipr anc}! Donc« ffp9n 

toq f9 9J(k CACOl pX JUIIfGO noff^ M4tPto 

^ — 
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A^n49ucG OL Gxambpioxr 
S X49La ioj]OM|u8 ipe Gxbiurnou o; ancp 
PG )C6b| (OL 9 bGLjoq GuqiuS U0| jGaa |p9U 
GXGXUbnOU ftL9U|G4 |6 |pG aXapGu^ ap9|| 

(q) K^coLqa coucgluiuS 9 A9LI9ucg ol 
o; IPG a9Ui|9LX anLAGX'iuAojAGq* 
uo| jGaa IP9U JO XG9La 9;rGi cou;bjG|70u 
eurj 9SGUCX* apsrji P^ K^bl (ol 9 ^GLfoq 
couanj|9U|' ol pX 9uX joc9]* sr^iG OL ifiq^ 
qnciGq pX ipG aXaiGui jiaGj;* pX 9 bLiA9|o 
|o .a9]jj|9LX inLAGXa o; ipG aXapcm cou- 
amjJxu9Li6a'^oi^coujujnu|C9noxj8 uj9nuK 
(C) QobiGa o( 91IX- MLiiiGu tcboiia* 

b9L|{Cnj9L AlOJffllOU fUAOJAGq* 

IPG jcrar 9C|i6u i^jcgu M|pp LGabGci |o ipo 
(OL 9 bGUoq uop JGaa ipnu 3 Xg9L3 9;rGL 
qLjujquS WrpGL LG8nj9rioua ap9jj pG |CGb| 

2}i2t^lU |0 COLLGCr AJOjanOUa 0; bL|m9LX 

(P) H<^coLqa 0; 9Cpiou |9}ceu pX ipo 
(6) XPO Lcanjia 0; |pG 9U9jXaia* 
naGqt 9uq^ 

(9) xpc* 9u&|XriC9l |Gcpui(!nG\DjG(poq 
;oL bGLioLtujuS crusjXaia: 
(i) ]79poL9|OLX 9uq beiapu LcabouajpjG 
(3^ D^IG 01 9U9jXa|a: 
bnLboao aaiubje: 

bLOCGaa M9|GL a9UJl>JG OL OIPGL tebGCT9J 

aXaiGUJ affuibjG' cpGCjc affuibjG* utm ol 
MpGipGL II iftffa 9 LonijuG qiaiLipnijou 
(5) zqeuinfC9|fou o; |pG ?9UibjG 99 |o 

conGcrGq rpc 89UJbjG: 

bjjuS* 9tjq (pG u9u;g 0; ppe bGtaou Mpo 
(I) XPC 49|G' bjscG* 9uq ijiuG 0'; a9ui- 
joiAjuR JU10UU9II0U ja jucjnqcq: 
nj9i antxnjJsrLjGa* bLOAjqcq ip9X IPG ;oj- 

JCGbl* OL q9i9 XU9X*pG |L9UaiGLLGq |0 |9p- 
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A start -and finish MF control test (rinse water, medium,'^ and supplies) must 
'bev cpnducted for each filtration series. If s'terile^ ccmtrols indi.cate con- 

tamtnation, all data on samples affected must be rejected and a request made 
'for i^ediate resa^^ of those waters involved in the laboratory error* 

The following rules for reporting any problem with MF results must bp observed: 

• Confluent grovith: Growth (with or without- discrete sfieen colonies) covering 
the. entsire filtration area of the membrane. .Results are reported as "con- 
fluent ^owth per 100 ml, with (or without) coliforms," and a new sample, . 
reqjuested\^ 

- TNT& (To6 numerous to count): Jhe total number .of bacterial colonies on the 
^ membrane is too numerous (usually greater than 200 total colonies), not . , 

sufficiently distinct, or both. An accurate count cannot be made. Results 
are reported asy'TNTC per 100 ml, with (or without)* coliforms,"^ and a new 
. sample requested, 

7 Confluent growth\an^TNTC: A^ new samp^Je must be requested, and the sample 
vorumes filtered mtrrt^e adjusted, to apply the MF procedure; otherwise the 

- MPN procedure must ba-u^edr 



\ \ 



.. .^MINIMtlM REQUIREMENTS except where indicated ./is OPTIONAL. 



TOTAL COLlVoRM TEST 



.Total Col i forms 

(Cplonies with metallic- 
like reflebting sheen 
surface) 



Membrane Filter Method 
Flow Sheet' • 



Sample 



(100 ml 



• I. 
111 iters) 



(m-ENDO Medium] - 



Colon4es counted microscopica.lly 
(10 to 15 magnifications)* 



Count number of colonies 

Calculate total col i form/1 00 millilit^fs 



Non-Col i forms 

(Colonies. lacking mefalTTc^ 
like reflecting sheen, 
surface) ' . 



Tota-l col i forms 'not present 



-Record results as total colifdrmis/100 ml 

•Report results as prescribed under current 
^ Drinking Water Regulations 



! ■ 



(IMPORTANT: A total of 200 or more colonies of any type 
* inval'idates the samp.le for counting purposes). 
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WATER MONITORING PRQ€^DURE: Total Col i form Test for Drinking- Wat^ by ^ 

the Membrane Filter Method- 

1. Analysis Object'ives: " • ^ « ' - 

' ^ ■ , 

•In drinking water mp^mtoring, the application of this methodology caTrbe 
for any of -the foil dwing: 

a. *Test parameter for the conduction of a sanitary survey during^an 
on-site, revi&w o^he wat;er source. • 

b. Special purpose testing such as those taken to deiermine whether" 
\dis)nfectidn practices *fol lowing pipe placement, replacement, or * 
^^f^air have been , sufficient, 

c. Check te^s following unsatisfactory coliform results, and, 

X • • ^ . 

I. Monitoring potable waj&rllfpplies. ^ 




2. Brief description of analysis: • ' 

•A. standard portion* of 100 milliliters is 'filtered through a membrane filter 
contained. within a. filtering apparatus. Bacteria in the sample portion are 
Held . on the upper surface' of the membrane, while the wat^r passes- through 
and is discarded. ir^ 

^ After several rinses of the funnel .of the filtering apparatus with sterile ' 
buffered distilled water, the metnbrane filter -is placed on a paper pad 
saturated with a medium cal-led m-ENDO Broth wi th1 ri iTpetri dish.. The closed 

. and inverted petri dish'is now incubated within a high humidity ificub'atpr 
-set at 35 ' C + 0.5" C for an incubation period of 2i-24 --hours . On 
this medium, coliform bacteria- will grow and develop a golden metallic sheen- 
l.ike surface on the "colonies. Colonies lacking this characteristic reflec- 
tive surface are not considered as* coliforms. - This distinpttve siurface sheen 
may -appear at' the center, edges, or all-over the dolony.. 'At tinies it can', 
form as flecks or particles of sheen throughout or partially cdvering the- 
colony; ■ 

The membrane is inspected with the aid of a microscope or lens ftaving a 
magnification of TO^jor 15X under reflective lighting from, a ffflorescent' 
source. Coliform colonies, if any, are counted and a calculation made. in 
order to report total, coliforms per 100 milliliters. • -'^^ 

-.| 

Analytical Method: Standard Methods for the Examination of Waler and 

Wastewater, 14th 'Edition, 1975, Pg^ 928 ff; * 

*Procedl^res will -be. hereafter descri^bed for monitoring a -drinkHng' water'- 
sample and not concerned with other types of samples which' require . • 
simi.lar but differing instructions (i.e., more' sample- portions, more . 
petri dishes, "discrimination of which plates to count, etc^t 
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WATER MONITORING,PROCEDUR'E: Total .Col i form Jest ^fer-Drinking Water by 

the Membrane FiHer Method 

Equipmelbt and Supply Requirements 

A. Capital Equipment: 

• 1. Autocalve, steam, providing /uniform temperatures up to and including 
• 121" C and equipped with an, accurate thermometer, pressure gauges, 

saturated steam, power lines and capable of reaching required. temperatures 
within 30 minutes. (AlternWely, a suitable pressure cooker is acceptable 
see Standard Methods for pa»\ticulars.) \ 
Z. Incubator, air,^ providing \jniform and cdnstant temperature of 35° G 
+p.5"'C and having an atmosphere of at least 90% relative humidity. 

3. Oven, hot-air, providing untform temperatures within thff range of 
160 - 180" Z. J 

4. Apparatus, water distillation, distilled water product suitable for 
I ."Mcteriological operations, (Alternately, a suitable source is 

permissible.) j ' . 

5. ■T^Mitnroscope, stereoscopic, lOX to 15X magnification with fluo»>escent 

ilighting mandatory. 7 (Alternatfely, a suitable magnifying I6ns with 
fluorescent Tam'p is/ acceptable, ) 

Refrigerator, set for less tharj 10" G but above the freezing temperature. 
Vacuum, Source, preferably a pump assembly with suitable hoses Bnd shut-off 
valve provided. /Alternately, an aspirator or hand pump with the same 
provisions are acceptable,) F \ ^ 

Balance, analytical, sensitivity of-lmg, \ . ■ 
Gas Source, sui/table for burner. . (AltemateXyf an alcohol, lamp can be 
used.) / ^ 



6. 
7. 



8. 
9. 



B. Reusable Supplies 



8 
9 

la 



Apron, suitable for laboratory operations. 

Bottle, sample, of» sufficient size f/iv standard sample, preferably of 
25(k^l, wide-mouth, glass stopper. With tag. (Alternately, 120 ml size.) 
Bottle,*. s^jueeze type, containing disinfecting solution.', 
burner, aas, suitable for laboratory operations with connecting .hose. 
Thermometer, NBS (or NBS calibrated), functions within 20° - 60° G range 
/ith individual markings of 0.2*? G or less. 

jr, NBS (or NBS calibrated), functions within 150° - 190°^G 
fith individual markir^gs -of 1° G. ' , ' 

i^'on Unit, MF, a seamless funnel attached to a i;eceptacle bearing • 
IS Plata (screen, pprous disc, etcTj and constructed from' stainless 
— glikST, 'porcelain, /plastic, or other suitable material. . 
Hoy Plate, control,lable,heaft' range up to the 100* G range..' 
Balance, trip, 'sensitivity^ of 0.1 gram at a load of 150 grams, with 
■^•/propriate. weights. ''7 

ster, pH, accurate t^'within 0.1 pH unit, with suitable standard pH 
Reference solution(s)|: , , * . • , 

/qan,»pipet, non-toxic afnd sterilizable material (if pre-st^ili'zed 
disposable type pipets are used, this item«/is, unnecessary) . \ \ 
Pan, discard, receives contaminated material and pipets and contains 
.disinfectant, of ^U/mcient length to receive pipets placed horizontally. 
_C^linder, graduaj:.ed/ 500 ml, 100 ml and 25 ml size. > ' 



Thermon 
range 
Filtri 
a po) 

St 



14; Blank, dilutionwrter, 99 ml . 

15. Pipets, microbiological, 5.0 ml, with 0.1 ml graduations; sterile cotton 

" pi uggedj^ glass or disposable types (the -disposable types are for one time 
use^anrf^y be glass or Plastic). - . . 

16. Pipets, microbiolobical , 1.0ml, with 0.1 graduations,\ sterile cotton 
plugged, glass or /disposable types (the disposable types are for one time 

' iise and may be glass orgastic). \ 

17. Pipets, microbiological,^ ml, /with 1 ml graduations, sterile, cotton 
pluggedjjglass or disposable tyRgs (the dispaafable types are for one time 
useand"may-be glass or plastic). Y ^ 

18. iBeak^, 50 ml (for measuring /pH). / 

19. FHsk, volumetric, 1 liter capacity (for stock solution of phosphate 

/buffer). ' ' • 

.Flask, Erlenmeyer,'500 ml capacity (for holding buffered distilled rinse 
wa^er) .' 

Flask, sidearm, 1 liter size for reservoir of MF apparatus; prbper size 
bored, rubber stopper is/ needed to connect MF filtration fl.ask to flask 
and.hos-e required^ to. vacuum source (must be rigid enough to avoid collapse 
under Vacuum and flexible enough to be controlled by pinch clamp) pinch*' 
clamp - vacuum control; 

22. Flask, Erlenmeyer, 50 ml (for preparing m-ENDQ medium). s 

23. Forceps, curved end, round tip. 

24. Bottle, small. Methanol or Ethanol volume to cover ends of forceps. 

25. Sponge, small, to spread and. wipe germicide. , " 

26. .Desiccator, 'media storage; ideally opaqye or darkened and containing 
desiccating agent .to removfe moisture. 




C. Consumable Supplies^ 



\ 



' 1. Dish, p4tri, /disposable, tight fitting plastic, 50 x 12 mm, sterile., 
2. m-ENDO Broth, medium, dehydrated, total coliform., Distributors, Difco, 
BBL, or other equivalent preparation. , v 

■ 3. PesjTci.l, wax, recommended of soft wax equivalent to Blaisdell 169T. 
^^►?^/ 'TafsT bottle marking. . . ■' 

' 5. Glass Wool. ' . ■ ■ ' 

6'. Cotton, non-absorbent. . ^ ^ 

Paper, Kraft wrapping. . ' • | 

8. Foil, aluminum, heavy duty.. 

9. Matches. or striker. f 
10. Towels, paper. 

n. Detergent, non-toxic, laboratory cleaning. ' - 

12, Data Sheet,* as required by analyst's agency. ^ 

13. .Filter, membrane, 47mm, ^0.45 ym pore size,'twhite, grid marked, sterile. 
■14. Pad, absorbent, 48 nin, sterile ( usual lyjjnclude'd with membrane packet). 
15. Potass ium-Di hydrogen Phosphate (KHpPO.), recommended 1/4 lb. 

H. Sodium Thiosulphate (Na^SgOjSHgO).'^^ 

17. Disiiifectant, ^or bench tops and decontami nesting purposes , .bleach of 
household strength arid prepared according to l^bel directions. 

18. Sodium Hydroxide (NaOH), IN. 

T9. Distilled Water, suitable'for bacteriological ^operations. Obtainable 
from distillation apparatus (see Capital Equipment) or suitable source 
of supply. ■ ' 



20. Magnesium Sulfate (MgSO,.7HoO). 

21. Ethanol, 95%. ^ ^ 



A 



Item needs in quantities or required size or space allowances cannot be specified, 
as they vary according to the daily analysis schedule. As a rule-of- thumb*, space/ 
nze or quantity requirements should. b6 at least 3 times the normal daily require- 
T. m '^Jr ll^^o'^t^?" 0" specifications for equipment a^d supplies, see 
the Microbiology Section of the current edition of Standard Methods f or' the 
Examination of Water and Wastewater. ' ~ "'^ 
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MATER MONITORING PROCEDURE: Total Caliform Jest for Drinking Water by the Membrane Filter Method 
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OPERATING PROCEDURES 



A". Pretest Procedures 



1 . Incubator Setup, 

Adjustment 
. ' (35* C + 0.5° C) 



SUP SEQUENCE 



1 . Place incubator in 
permanent location. 



Provide a saturated 
humidity within 
incubator. 



3. Install thermometer. 



4. Connect incubator to' 
electric power source and 
tarn ON. p 



INFCPMATION/OPCRATING GOALS/SPECIFICATIONS 



'i\a. All pretest procedures completed before starting 
other first-day procedures. ^ • 

U. Floor location for large unit or table,,or bench 
•\ for smaller units. ^ 
lb. Out of drafts or place in which it will be in 

direct sunlight part of day. • # ' . 

Ic. Location convenient to laboratory operations; 7 
Id. Convenient source of'electric power with a 
. separate circuit, if possible. 

2a. Check manufaturer's handbook for maintenance of 
humidification system, if installed. 

2b. If humidifier system not installed with-in 
incubator, place beakers or trays containing 
distilled water on shelves to provide relative 
humidity of at least 90 percent lluring operating 
.temperatures. 

3a. Functions at least tn 30*" - 40*" C range. Meets ' 
NBS standards. Have 0.2*" C increment markings 8r 
less. . ' 

3b. Usually, a ^corner location to prevent breakage and 
tip immersed in a bottle containing water, 
glycerin, etc. for a more stable reading. ' 

3c. If thermometer assembly has been installed by 
manufacturer, check for above requirements and 
calibrate w.ith NBS thermometer/ Calibration may 
be possible by removal and testing of installed • 
unit or by comparsion during Incubator operation. 

4a. Pilot light should come on. 



TRAINING 
GUIDE NOTES 



V.A.1.1 
(p. -5-32) 



III. A. 1.2b. 
(p. 5-31) . 



V.A 
(p. 



,1.3 

5-32) , 



c4 



-irS 
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WATER MONITORING PROCEDURE: Coliform Test for Drinking Water by the Hembrahe Filter Method 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A, Pretest Procedures 
(Continued) 



2. Oven Sterilizer- 
Drier Setup, 
Adjustment 
(170^ + KOC) 



5, Adjust temperature until 
'stabilized at required 
temperature, • 



6, Operate incubator 
continuous^ly. 



!• Place oven sterilizer- 
_ drier in permanent 
location. 

2. Connect "ov6n/drier to 
power source and turn ON. 

3, Install thermometer. 



5a. Manufacturer's instructions for location and 
method of temperature adjustment, 

5b. Allow about 1 hour between fine adjustment (less 
than 2 degrees)-and immediate 'adjustments can be 
made when the calibration is greater than this 
amount. Temperature achievement by the setting 
knob will be usually indicated^ by either a light 
indication or by an alternate lighting of a "heat- 
ON" - "refrigerant-ON" or^ other arrangement de- 
pending upon the. incubator type/model. . * 

6a. Operate incubator continuously unless it will be 
Unused for a relatively long period. ^ (2 weeks or 
more). . « 

'§b. Daily check of temperature required, preferably 
an early morning and late -afternoon with a written 
record maintained. Adjust temperature if 
necessary. . ^ ' ^ ■ 

6c. Check at least biweekly the humidity level of 
interior of incubator. Add water to humidifier 
unit, if applicable, or to trays placed on the 
shelves providing humidifi cation -by convection. . 

la. Convenient source of electric, power. * - 

^ . " ' ' ^ • 

2a. Usually an indication is given that poweTr is, 
app]ied- such as an indicator light. 

3a. Thermometer -should read within 160-180'' C range',- 
be accurate witifjin this interval, and be marked 
in 1.0^ C Intervals. ' * ^ , 

3b.' If installed by manufacturer, ascertain if 
'installation meets the above requirements 



V.^?2 
(p. 5-32) 



ERIC / 
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WATER MONITORING PROCEDURE^ Total Col i form' Test for Drinking Water by the Memb»^ane Filter Methody\^ 
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OPERATING PROCEDURES 


STEP SEQUENCE 


' JNFORMATION/OPEfATING GOALS/SPECIFICATI^S 


TRAJNING ■ 
GUIDE NOTES 


' . A. Pretest Procedures 

t Cnnfi nijpH \ 

• 

> 

i 


4. Adjust oven temperature 
Lo «sLaDi 1 1 ze qz requ 1 reo 
sterilizing temperature. * 

* 

• • 


4a. 170° C is the, required temperature. Arbitrarily, 
for this** pub-lic^tion, a 1 degree leeway i^\ 
stipulated. V 

4b'. Manufacturer's instruction for location and\ 
method of temperature adjustment. \ 

4c. Allow about 1 hour between fine adjustments (less . 
than 2 degrees of desired temperature) and 
immediate adjustments can be m^rde when* the 
calibration is greater than this amount. 


1 

ft 


3. Autoclave Setup 

• 


1. Install and operate. auto- 
clave according to 
manufacturer's ins true, 
tions^ 

> 


la. Variable^ in design and operation^ and unless 

properly operated can be dangerous. ' 
lb. Used to sterilize objects made of or inctOtRng 

liquids, rubber, and some plastics; and, for 

glassware, if desired. 
Ic. -Opera ted for general steril tzation at 12r C. 

(290° F) for' a period of 15 minutes lafter this 
• temperature has been attained. 
Id. Sterilized media and liquids most be removed as 
. 'soon as possible upon completion of sterilization 
» from the chamber of* the autoclave. 


» 


« 4. water utstllj^^tlon 
Equipment ^S^up 


1. Install and operate in 
accordance with manu- 
facturer's instructtbns; 

/ r 


la. Must produce water meeting^ qpMT^y^-r^q^^ 

^for bacteriological tests. ^ 1 * 


V.A.4 
(p. 5-33) 


• 


2. Operate as required to 
maintain adequate supplies 
, of suitable distilled 
water. 






5. pH Meter Setup 


'-K^etup and operate in 
accordance with manu*- 
. .facturer's instructions. 


la. Metfej'^ust be accurate to at least 0.1 pH unit. 

s 


• 




- ' ' ^{ 
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WATER MONITORING PROCEDURE; ' Total Coliform Test for Drinking Water by the Memebrane filter Method 



-OPERATING PROCEDURES 



A. Pretest Procedures 
(Continued) * 
6. Glassware 
Preparation 



7. Sample Bottle ^ 
Preparation ' • 



201 



STEP SEQUENC£ 



1. Clean and rinse using a 
suitable detergent and 
hot water. 

2. Use final rinsing of 
• deionized or distilled 

water. 

'Deliver, 0.1 ml or 0.2*ml 
\ of 10% sodium thiosulfate 
solution to each sample ^ * 
bottle (OJ ml to 4 oz./or 
120 gil size and 0.2 ml/to 
H 6-8 oz.^ or 250 ml .siz^). 

Sodium "thiosulfate is 
prepared as follows: 

* Weigh 10.0 grams of 
sodium thiosulfate. 

* Dissolve in 50-60 rrl of 
distilled water. 

' * Add distilled water to 
bring final volume to 
lOOiml. 

* Transfer to labeled 
bottle. 

2. Place cover on sample 
bottle. 

3. Place fjaper or metal foil * 
cover over bottle cap or 
stopper. 



IN 



grhatig^j/ore^^Ating goals/specifications 



la. Nontoxic detergent must be completely removed from 
* glassware. 



2a. 6 to 12 successive rinsings may be required. 
'2b4 Must produce a clean dry glassware which meets 
^ bacteriological requirements for suitability. 

la. Bottle meets Nglassware requirements. * 
lb. Use 1-ml pipeL 

Ic." Provides adequate sodium thiosulfate for neutral- 
j2ing chlorine t{i sample. 

Sodium ThiosulYate Preparation 

Id; Use of #ip balance for weighing acceptable. 

le. lOO^ml graduated cylinder^ satisfactory for 
vol ume -iiteasurements / 

If. Final preparation should be labeled as 10% ^ >:-. 
Sodi.ifln Thiosulfate and stored in refrigerator. 



3a. Protects opening of samfvle bottle from accidentals 
• or natural contamination. ^ 



TRAINIIiG 
GUIDE NOTES 
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WATER MONITOR-INS PROCEDURE: , Total Co] i form Test for Prinking Water by the Membrane Filter Method 



'5-14 



OPERATIN& PROCEDURES 



A. Pretest Probedgre^' 
(Continued) 



8. Pi pet Preparation 



V 



STEP SEQUENCE 



4. -Sterilize sample bottle 
in autoclave or oven. 

5. Stove sample bottle in • 
deanery place until used 

1. InseKit a plug of non- 
' absorbent cotton into 
mouthpi'ece^of clean, * 
*r/ pipet. . 



2: Pass plugged, end of pippt 
quickly thirough burner. 

3. Insert a layer of glass 
wool or ,multi -layer of 
paper padding, in bottom 
df pi pet can. 



JJLPlace pipet in^pipet carT^ 
with delivery tip down- 
wSird and contacting glass 
wool. or paper. Close can- 
when full or desirable to 
complete preparation. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4a. In oven at 170"^ C for 1 Tiour. 
15 pounds for 15 minutes. 



In autoclave at 



la. Pipets which have chipped or broken; tips or tops 

should be discarded, 
lb. Cleanliness and suitability of pipets equivalent 

/to bacteriological suitability of glassware. 
Ic. Cotton plug must be tight enough to prevent easy . 

removal, either by pipeting action or" by handling, 

and yet be loos.e enough to permit easy air move* 

ment through the plug. 
Id. Plug protects user from ingesting sample into 

his mouth. 

2a. Removes *wi;sps of cotton which iiyterferes with 
fingertip control of pipeting action. 

"Sa. Protects tips from damage.^- 

3b. Pipets can be sterilized individually, if desired, 
- by wrapping >in Kraft paper, then oven sterilizing. 
This technique- would make the use of pipet ^cans 
unnecessary. , • "^^/^ 

4a. Cotton-plugged mouthpiece in pipeting, is finger 
«^ control end with the delivery, tip on the opposite^ 

'end. ~" 
4b. Approximately twenty (20) 1 ml pipets or twelvfe* 
(12) 10 ml pipets will normally be accommodated 
in these cans. 
4c. Can must be able to withstand" sterilizing condi- 
tions.. Toxic materials, such as copper, must not 
.be used. Aluminum is acceptable. 



TRAINING 
GUIDE NOTES 



20G 
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WATER MONITORING PROCEDURE: Total Col i form Test for Drinking Water by the Membrane Filter Method 



OPERATING PRCCE:DURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/ VeC I FI CATIONS 


TRAINING 
guide: NOTES- - 


n» rrctcst rrocGQures 
(Continued) . 


u • \0 tci 1 1 1 Lvz pi pc to • 


od- Ml least 1 nour in oven at \7Q\ C, or 
5b • In autoclave at 15 pounds steam pressure for 15 
minutes. Cans removed quickly Vr^m autoclave 
. after sterilizing with aid of asbestos gloves and 
' opened quickly and slightly to all row residual 
steam to escape for a few seconds. \^ 


1 




6, Store cans in a clean dry 
place until needed. 


\ » ^ 




9. Blanfts, Dilution 
Water 

K 

— 


1. Prepare stock solution of 
potassium di hydrogen phos- 
phate (KH^PO^) by 

dissolving 34.0 gr^ms of 
this chemical iln 500 ml of 
distilled water) and adjust 
ting its pH to7.2 with 
IN NaOH. Dilute to 1 ^ 
^ liters n-vol^metric jRask. 


la. distilled water may be measured in bdO ml gradu- 
ated cylinder* \\ 

lb. Label \o show contents, identity of Weparer, 
and date of preparation. y:, 

Ic. Stored in refrigerator. \ 

Id. Discarded if mold or turbidity appear!* 

^ ' ' ' \ ^ 

* 1 ' 


/ 




2. Prepare stock solution of 
magnesium sulfate 
(MgSO^.ZHgOy by dissolving 

50 grams of this rhemicat 
. . in 500-600 mis of distillec 
water and, after complete 
dissolving, bring the 
-ttnal volume to 1 liter in 
a volumetric flask. 


• 


/■ V ^ 








2ib3 


• « 

o 

s 
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OPERATING PROCEDURES \ 


...STEP SEQUENCE " 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A. Pretest Procedures , 
(Continued) t 

> 

• 

• 

•y 

V 

\ 


3. Prepare ^working solution 
of 'dilution water by add- 
ing 1.25 ml of the 
potassium di hydrogen 
phosphate stock solution^ 
and '5 ml of- the magnesium - 
sulfate stock solution to 
each liter of distilled ' 
watrfV* to^be used in the '"/'^ 
preparation of dilution 
water. 

4. Deliver enough working - 
solution to each dilution 
water bottle so that^after 
sterilizatioh the bottle, 
wi 11^ contain 99 + 2 ml of 
dilution water. 

5. Place caps -on bottles 
loosely. 

6. Sterilize in autoclave. 

7. (Remove from autoclave, 
tighten bottle -caps; cool 

4^ to room temperature. 

• 8. Store in coal place. 


3a. A 10 ml or 5 ml pipet is satisfactory for 
■delivery of both of these stock solutions 
\ 'proyided that it has graduation marks to 

deliver tlie proper amount. Use separate pipets 
for edjeh solution to prevewt contamination. 


• 


4a. Recommended that dilution water bottle^ have a 
marking at the desired 95 ml' quantity. Amount 
to be delivered to .bottle before sterilization 
cannot be stated exactly as evaporation is 
different with differing conditi.ons and auto- 

— ; claves.^ Ordinarily about 102 ml will be 
- required. * ' 

6a. 15 minut|s at 121*^ C. ^ ' . 

8a. Dilution bottles-ready for us^. Mciy be stored 

. indefinitely. 
^ 8b;* Some evaporation los^ may occur in time and ifi 
these cases, sterile ^similarly prepared water , 
may be added. This <is why a calibrated marked 
bottle is desirable.' -* ' 

■■ ' ■ •■ ■■ 


\ 

4 
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^ OPERATINfi PROCEDURES 


STEP SEQUENCE \ 


IMF0RMATI0N/OPEI|tA¥lNG GOALS/SPECIEICATIONS 


TRAINING 
GUIDE NOTES 


A. Pretest Procedures 
i(Corftinued) 
TO. Preparation bf 
Total Coliform 
Medium^ 

' 


1. Retrieve and inspect 
dehydrated m-ENDO broth 
medito. : 

2. Weigh 1 gram of dehydrated 
m-ENDO |)roth. 

^ \ 


» 

la. Best stored in desiccTator which prevents moisture 

from damaging medium, 
lb. Powder mu§l be light pink without signs of 

hardening pr j;oTor change to blood red hue. 


■ VI.A.10.1 * 
(p. 5-35) 


/ , \ 

- \ 


2a. Sufficient for 20 ml of medium which prepares 
10 petri dishes. ' , . >/s . 
2b, Analytidfel balance having a sensitTvo^Ty of Ting 
will be required. 
' 2c. More than 2 grams being weighed can be done on 
less sensitive balance. . This^would provide nfore 
, plates, but, of course, some medium can be 
.discarded. ' ^ ' 

: < '■ 


II-A.IO.'Z * 
; (p. 5-30) 

^ 1 \ 


* ^ * 


^. riace powder in a clean, 

urjf 9u nil ur 1 ciWiHiyer TiaSK 

t 




• 


4. Prepare an alcohol-water ' 
solution as follows: 

a . ^ PI ace, 0 • 4 ml ofJ^-^-'^^ 
ethSnol^^rrsruean,' - 
dry >^5jtiT gradi^ate. 


4a.\Graduat^. need not be sterile. No acceptable 

^>ubstftdtes for ethanol. Use 1 mi pi pet 
-"^gr^Uated 1n 0.1 nvl increments. " 
4b. A squeeze pottle addition to' the graduate makes 
control of the distilled water addition, easier, - 

• 


VI.A.10.4 
, (p. ^5-35) 




b. Add d1 still edJitfaten-to 




♦ 




the graduate to the 
20 ml mark. 


\ 




♦ 

♦ 

t 


5. Add 'a small amount of the 
ethanol -water solution ta ' 
the posvder in the flask 
(about 5 ml)* ^ Swirl flask 
to mix powder and* then add 
the remainder of the Water. 


5a ♦ Small addition pf water makes'Mt easier to \, 
remove powder from walls^of flask. 

, . .. - ■ y 2\ 

*• • _ ♦ • • „ , 


• 

3 •. 
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OPERATING TROCEOURES 



A. Pretest Procedures 
(Continued) 



11 . Preparation of 
m-ENDO Plate 



STEP SEQUENCE 



6. Cover top" of flask with 
aluminum foil . 



7. Heat flask on a hot-plate 
set to HIGH heat range, i 



8. Remove at ffrsTTign of 
^"^botling. 



1. Remove a sterile petri 

di^h from its container. 
' Loosep its cap without 
• removal 



2. Remove a. sterile absorptiorf7a>4!; 
pad from its container and 
place in dish. Replace ' 
cap which is still loosely 3b. 
fitting. 



3. Transf^ approximately 

2 ml of the m-JENDO broth 
to the absorption pad 
within the dish. . 

4. Gently tip the opened 
petri dish until a droplfet 
of jnedlum forms on the 
inner lower edge. 



INFORf^ATION/QPERATING GOALS/SPECIFICATIONS 



6a. §o/he laboratories use a cap to cover a screw-cap 
flask.' If this is to.be practiced, make sure 
that the cap is LOOSE when heating to relieve ' 
- pressure bjuilt up during heatings 

7a. Constant stirring is necessary to prevent 
. charring or burning of medium. 

8a*.' Prolonged heating reduces selectivity of' 
medium. ^ " - 

8b. Do not autoclave this medium. . 

8c. Medium -ready for use. Can te stored- in 
refrigerator for up to 96 hoirrs before 
discarding.. ■ ^ 

la. Usually- in a sleeve of pre-^sterilized plastic 

one-time-iise dishes, 
lb* Laboratory: resuable sterilizecj glass dishes can 

alternately be used; 



^^lly packaged with membrane filters, or, ■ 
tltgmatkly» can be separately laboratory 
rilizeSr^ ( ' ^ , r. 

sl^d forceps which has been standing in a flask 
of alcohol and then passed quickly through a» 
flame •to remove residual alcohol. * 



3a. 

4a. 
4b. 



Plate can be stored in refrigerator for up to 
96 hours before discarding, or used immediately. 



A 2 'ml broth addition is usually an execessive 
amount. . - ^ t^. 

Hold petri' dish cover in other hand, 
allow it to become contaminated. 



2Jt4 





GUIDE NOTES^ 
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OPERATING PROCEDURES 



A. Pretest Procedures 
(Continued) 



STEP SEQUENCE 



5. Gently shake out large 
\ Jet to waste. Replace 
coven tightly. 



INFeRMATION/OPERATING GOALS/SPECIFICATIONS 



5a. Plate is ready for use in analysis. 

^b. Keep plate from excessive exposure to light, 
particularly sunlight. 

5c. It has been found that. this procedure will in- 
variably give^an optimum amount of medium, 
whereas, trying to measure precisely the same 
amount for each plate will give less than optimum 
amounts more frequently. 

5d. If plate is to be used within the hour, simply 
cover with a p&per towel on the bench. If a 

^ greater time is expected, place in Refrigerator 
until used. 



TRAINING 
GUIDE NOTES 



— B. Firs\t Day Procedure 
1. Epuipment 
laintenance 



:k, record, and adjust, 
.if)necessary» the 35*" C 
incubator. * *\ 

2. JKheck, record (if done) 
and adjust .(if neqessary) 
the refriger^ator.f^ 




'2. Sajnple Collection 
and Handling 



1 



Collect sample, u&^ a 
grab, direct filling, efr. 
suitable device collection 
technique. 



la 
1 



Apply label to bottle 
and enter required 
information. 



Representative of water supply system. 
Leave sufficient air space in bottle to allow 
sKaking of sample (at least-2.5 cm or 1 inch). 
Ic. Do hot rinse bottle before collecting sampte as 
-tti$ would cause loss of dechlorinating agent. 
Id. Exercise qare to prevent contamination of samples 

2a. Enter required information as per agency 

requirements. A^minimum useful amount of entries 
include: 

* name of sampler (complete name, not initials) 

* location/code of collection site 
* * time of collection * . 

* chlorine residual (water before sampling) 
*■ date of collection. • 
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OPERATING PROCEDURES 



STEP SEQUENCC 



I NFORMAT lON/OPERAT I NG GOALS/ SPEC I F I CAT I ONS 



TRAINING 
GUIDE NOTES 



.8. First Day jProcedure 
(Continuea) 



3* Preanalysis 
Preparation 



4. Equipmehtand 
Material ffS^bly 



3, Place bottl 
chest. 



'ttle^in closed i 



ce 



4* Transport to laboratory 
and dispose ijof sample irt 
aq^rdance with laboratory 
policies* 'I 



K Prepare laboratory data 
sheet* 



2. Disinfect [laboratory 
bench r wipe dry* 

1, Assemble required / 
equipment and material 



213 
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3a. Use ice, in chest if possible, although there is 
no strict requirement for this procedure. How- 
ever, protect the bottle from detrimental 
conditions such as direct sunlight, extreme heat 
hr cold, etc* . , 

4a. An undesirable, but- acceptabJLe practice, is to 
retain the bottle for up hours prior to 

analysis before discardin^s an unacceptable 

, ^ sample. Sample should be walyzed as soon as 
possible, 

la,/ No 'Standard data sheet. Use form recommended by 

^. 1 aboratory /Agency . ' 
lb. Some of required inforMtion will be on sample 

. label . ■ . - 

2a. JJse sponge and disinfectant; paper toweling. 



la. Filtration funnel asseiiibly, sterile. . 

lb. Side arm suction flask, 1 liter size. 

1c. Hose, suction w/clamp. 

)d. Vacuum source, operational. 

le. Sheet, data. 

If. Prepared m-ENDO dish. 

Ig. Membrane filter, sterile. 

Ih. Buffered distilled rinse water (about 100 ml per 

test).* ^ . 
^i. Forceps and disinfectant container (methanol). 
1 j. Pencil , marking. , 
Ik. Sample bottl e^. 

11. Graduate^, steril?, 100 ml, foil hqod protected. 
Im. Burner, gaS, w/hose joined to gas source. 
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OPERATING PROCEDURES 


STEP SEQUENCE 


rNFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAlfJiNa • - 
.GUIDE N0T£S 


B. First Day Procedure 
(•Continued) 


2. Assemble t^e units of the 
filtration apparatus. 

A * 


2a. Suction side of apparatus may, depending on . 
choice of equipment, consist of sidearm suction 
flask, suction line, pinch clamp, and suction 
device, ^uch an arrangement is, shown btelow; 


*V.B."4.2 
(p. 5-33) 


• • 

* 


c — p hose 


- 






' > / \ ^""^^^^^^v>^^>^^ stopcock 

sidearm flask \ ^^"^^^^^^dJI^ j^C ) 






^' . ^ 

V 


y suction main line 




0 


3, Test the filtration 
apparatus for operation. 

\ 


3a. Check suction units for cleanliness and operati,on: 
Open suction line by turning on stopcock and 
removing pinch clamp and check for suction at" 
neck of sidearm^flask by placing palm of hand 
over neck of flask and noting presence of suction. 
Replace and close pinch clamp and note if 
suction is cut off from-the flask, NOTE: This 
test is made without the filtration funnel 
assembly being installed*. 




\ » 

\ . .0.09 


4» Assemble the units of th6 
filtration unit assembly: 
Unwrap sterile funnel 
base from wrapping and 
place on tase unit. 

• » 

4^ 


4a. The filtration unit assembly consists of a funnel 

and a base which should be clean, sterile, . and in 

operational status,' 
4b. Manufacturers usually provide kits for 

maintenance of units. 
Ac Do not contaminatp workino arpa^ of funnpl 

assembly (screen. Inner area of funnel, funpel 

1 in. etc . K 

4d. stopper may be retained on base of filtration* 
unit throughout the usage and sterilization of 
the base. ^ 


223' ' 
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OPERATING 'PROCEDURES 



First DaycProcedure 
(Continuea) 



,|5, Sample Filtration 



STEP S£QUENCE 



' S. Light burner. 

6. Label m-ENDO plate with 
necessary identification- 
markings, 

!• PI ae| membrane filter 
(MF) on, base of funnel 
unit and centered evenly 
« ^ on the screen assemWy*, 



ERIC .\ 



• INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4e. Units of filtration assembly are sterilized by 
steam after wrapping in' Kraft paper or aluminum 
foil. 



) 




filtration 
'funnel 
assembly 

stopper 



5a. Some laboratories use an alcohol lamp.' 
6a\ Conforms to data sheets 



la. Funnel toplremoved canefulj^y to avoid cantami- 
riatTon. Dp not place on contaminated surface. 
Best to hold. in hand while using forceps in 
other. . ' ' 



. » 



TRAINING 
GUIDE NOTES 
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OPERATINB PROCEDURES 



B. First Day Procedure- 
(Continued) ^ 



— h 



STEP SEtJUENCE 



I 



2:. Deliver a small volume of 
5 teri le-4xuJ^fei^^ ti 1 1 ed 
r*ia)^wJiter insT3e''i^ 
fiimel. 




Deliver standard §ample 
volume to funriel, by using 
a sterile graduate. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Ib/MF placed grid or inked side UP, -MF handled 
with flximed forceps and only on th.e membranes 
outer 3/16 inch of 'its circumference. 




Ic. 



Replace- funnel top. Avoid over-tightening which' 
can damage the MF or cause leakage. 



2a'l^Use approximately -10 ml of water, 
2b, Observe funnel for leakage. ,Ifany, disassemble 
• unit and, repeat from Step 1 after ^'inspecting * 
base of funnel for possible debris or damage." ^ 
.Persistent leakage will necessitate*-^ 
^ -.^maintenance or^rep^cement af funrfel' unit. 

'3a •.:Thoroughly_iliake .sample bottlS (iicior to filling 
graduate. A minimum I'equirement would* be 25 , 
complete up-and-down (or back-and- forth) movements 

• ^ of about 0.3 m (1^ foot) in 7 seconds, 

3b, Sterile graduate* is prepared by oveq sterili- 
zation with an aluminum foil cap. ' 



TRAINING 
pUIDE NQTES 
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OPERATING PROCEDURES 



SJE'? SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



B. First Day Procedure 
(Continued) 



Gently pour standard 
sample (100 ml) Into 
funnel . 



5, -Graduate marked TC*(to' 
contain): Rinse graduate 
several times with sterile 
water and jx>ur each 
rinsing Individually Into 
funnel . ; 

Graduate inuirked TD (to 
deliver): Rinsing n'oT; 
necessary,* but, allow at 
least- 5 seconds drainage 
tWand then gently, tap - 
off last drop Into funnel.' 



3c, Volume In graduate Is measured by sighting if the 

meniscus Jower curve *being even with the 100 ml 
. mark. ^ / 



meniscus 




glass graduqte 



eye leve 



(bottom .of ' meniscus lin« 
torching 100 ml lin« 
in o pbrdlUI plon«) " 



4a. Avoid 'flashing. Pour slowly and close to top^ 

*of funnel without touching sides. 
4b. Allow a 5 . second drainage period before shaking 

.off the last drop. 
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■—OPERATING. PROCEDURES 



"STEP SCQUENCf 



I NFORMAT ION/OPE RAT I NG GOALS/ SPEC I F I CAT I ONS 



TRAINING 
GUIDE N0TE5 



--1 



Bi First Day Procedure 
(Continued) , 



6, Membra 



rle PI 



ating 



6, Open vacuum control val ve 
and remove pinch clamp ^ 
to allow vacuum to filter 
sample through HF, 

7. Rinse funnel three times 
with sterile buffered 
distilled water. 



8, Replace pinch cUmp on 
' suction 'hose. 



K Disconnect funnel locking 
device and lift fumiel 
from base to expose MF.. 



2. Remove membrane from' 
funnel base. 



ERIC 
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6a. 



6b. 
7a, 



Vacuum must not be allowed to enter system prior 
or during Step 5 as this would suck sample pre- 
maturely and bacterial dispersion wilVnotpccur 
aver membrane. 

Allow complete passage of sampTe through MF, 



Rinsings remove ^11 of residual sample droplets 
from sides" of funnel , 
7b, Allow complete flushing of each rinse through 

membrane before applying next rinse, 
7c, Use about 25 ml for each rinse and pass around 
funnel to rinse complete circumference 
(circular motion of hand aroujid funnel] of ' 
ftinnelt Do not toucfT inside area of ftinhel , 

Sa-; Interrupts' vacuum delivery to flask, 

8b, Will not allow MF to be lifted from base without^ 

possible damage due to strong suction being 

continued, 

8c, Some laboratories may elect to use control valve 
for this operation and not use pinch clamp, 

la. Best to, hold funnel in one hand while using 
forceps with other, rSome laboratories may 
elect to either: \ 

* Use a germicidal cafelnet to hold fupnef 

* Use a funnel holding device 

• But, ill any «vent, DO NOT place funnel wher;? it " 
can become contam^tnated if it is to be used for 
another sample, 

2a; Again, handle membrane carefully with flamed 
' forceps (quickly flamed after removing from ^ 
alcohol immersion jar - HOT HEATED ) and only 
on outer 3/16 inch of membrane. 



V.B,6,1 
(p- 5-33). 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORM^TION/OPERATiNG GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



B. First Day Procedure 
.(Continued) ' s 



23" 



3. Replace funnel on base if 
it is held in other hand, 
or, replace when con- 
venient if held in holding 
device or UV light box. 

4. Remove cover fr6m>m-END0 
dish. Do not allow it to 
become contaminated. 

Can either be held in the 
hand or pVaced on the Jab 
, bench. 



2b" Break residual vacuum in flask by gently lifting 
edge of MF before removing. 

3a. funnel unit is now ready tovneceive the next 
sanlple as the three rinses have been found to 
be sufficient to cleans^ the' funnel of bacteria 
which can influence this tes.t'. 



cover 




base with 
m-ENDO 
medium 




V.B.6.3 , 
(p. 5-34) 
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OPERATING PROCEDURES 



B. Firat Day Procedure* 
(Continued) 



7* Incubation Procedure 



STEP SEQUENCE 



5, Place MF over the m-ENDO 
• medium^. Use a rolling 

action to eliminate air 
V, pockets* Close the dish 

tightly when membrane 

shows elimination of air 

pockets. 



/ 



Invert petri dish (turn 
upside down)\ The bottom 
or plate base^will now t)e 
oa top and the'MF will be 
upside down. 

Place dish in the in- 
verted position within 
the SS"" C incubator. 



•INFORMATION/OPERATiNG GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



5a. G/id or inked side surface contains the bacteria 
and -must not^be placed next to the m-ENDO* 
"~55, If air pockets R^rsist (indicated by white areas 
with the pink colored m-ENDO liquid! pick up the 
MF by its edge and re-roll. . Pers^^-Stent cfear or 
white areas usually' indicate tfjali there is too 
little broth on the pad. ^ Add a drop of m-ENDO - 
to the pad i^f necessary while holding up a corner 
^ of the MF. Do not place broth over the membrane. 
5c. Do ncrt run forceps *or any object over th6 MF as 

it is very^ delicate and damage can result in 
, "^poor plate resdlts. 

Sd.^Some amount; of air spots is tolerable if they , - 
are, outside the working area of where the 
bacteria were plated. About 3/16 inch is 

gt. acceptable. ^ ' . • " 



2c. 



Plate is inverted to prevent droplets from 
"falling down" on ^MF destroying the colonial 
growth of the bacteria. 

Do not crowd plates. If a number of them have to 
be stacked, place them no more ^han three high 
with an unused, area around them equal' to the size 
oia petri dish. . ' 
ATlow an incubation peri OjJ of 22-24 hours. W 
sure time of plating is indicated on data sheet. 



2 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Second 4)ay Procedure 
1. Counting Procedure 
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Dve petri dish from 
inCiibator with careful 
hancnirig to avoid jarring 
of pTate. Turn plate over 
iifeereNpap fs now on top. 

Remove dover to facilitate 
counting^and place platia 
bottom onstage of micro- 
scope or urulerOens of 
magnifier. 

3. Adjust cool, wMte, 
f fluorescent light source 
to give maximum sheen 
development to coTQnies, 
if any. 



4. Microsco|)ically scan 
membrane with a back-and^ 
forth movement over the 
; grids and count all 
colonies having sjieen. 



la. 
lb. 



2a. 



Incubation period has been within the 22-24 hour 
^period. No deviations are permitted. 
Rough handling can cause sp'attering of droplets 
within plate and possibly causing difficulty in 
counting. 

MF ponies are best counted with a magnification 
of re-i:o 15 diameters. A wide field dis$ecting 
microscope is preferred but a magnifier is 
acceptable. , 

- : 

3a. A nearly vertical light adjustment is usually, 
optimum. 

3b. Do not^use any other lighting source than the 

cool, white, fluorescent bulb. 
3c. Sheen is characteristic of the coliform group of 
bacteria and is a golden, metallic-like re-^ 
flective property on 'the surface o^F the colonies. 



1 



4a. 




Theydashed circle indicates the effective 
filtering area. The dashed back-and-forth^ 
line \ndicates the colony counting pathway. 
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' OPERATING PROCEDURES 


-STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS , 


TRAINING ' \ 
'GUIDE NOTES \ 


C. Second Day Procedure 
f Continued) 

< 


f. 


4h Shpen dpyplnnmpnl" mav hp in a variptv n*? "fnmiQ 

TU m viwvwi\/piiidiu iiiajr ill a vai ic ujr \i i I u i Ills 

solid sheet, pin points;' flecks, etc. Any amount 
-of sheen is enough to cdnsider the colony as 
being presumptively a coMform. 
4c. Colonies are raised, usually circular,. growths of 
original bacteria which was planted on the 
membrane and .are considered to be 'the result of 
a single/o^ganism multiplying many times to 
produce a visible colony. 


V.C.1.4C ' 
(p. 5-34) 




5. Observation of. numeroi^s. 
colonies gn the MF, even 
if they are not sheen con- 
taining colonies, will re- 
quire counting since there 
is a 200 count maximum 
allowable colony count. 


''5a-. The 200 colonies or more of all types (which 
. includes col i forms) is an^amourit "of growth 
' which produces interferences with va.lidijty of 
res u Us., " 

5b- A res^moTina should be rpoupstpd in this case. 

wW« *» iWt^MIII^I Illy <Jll y^UM M Ww IwV^Uww Vi III Ulllw wGlww, 

and if* persistent, treatment of the source must 
be instituted before laboratory results can be 
meaningful . ' It may be useful to run two 50 ml 
plates or four 25* ml plates and add the coliform 
colonies from the series to reduce the back^ 
ground colo'nies produced on the larger volumes. ^ 
Thus, individual acceptable plates are obtained 
_ ajnd the standard volume is still being pVpcessed. 


< 

• 

' A ' 




V • 




2* Recording Results 

• * 


1 . Since 100 ml is the 
standard sample volume, 
the number of col i forms 
counted will be the.^' 
count/100 mis and this 
^ value is recorded on the 
' data sheet. ' , — 


la. If any col i forms are present on.ttie MF, each must 
be verified as being a coliform bacteria. 

lb. In this case» close the dish and irfitdate the 
'verification procedure as sdon as possible. 

Ic. Turn in data sheet if no coliforins are present 
and take organizational policy steps if any 
coliforms are presumptively present. ^ 


V.c:2Ja . ' 
(p. 5-3^' 
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Total Cofiforin Test for Drinking Water by 
th'e Membrane Filter Method 



? . TOPIC " 
Introduction 
Educational Concepts 
Educational Concepts 
Educatlorfal Concepts 

* 

Field and Laboratory Equipment 
Field and Laboratory Reagents 
Field and Laboratory Analyses 
Safety ^ ^ 
Records and Reports 



Mathematics 
Science 
Communications 



f 

.fTralning guide materials are presented here under the headings marked*. 
These standardized headings are used through this series of pV-ocedures. 
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WATER MONITORING PROCEDURES^ 



Total Col i form "Test for Drinking Water by 
the Membrane Filter Method 



Educational Coacepts - Mathematics* 



section II 



TRAINING GUIDE NOTE 



REFERENCE.S/RESOURCES 



AJ0.2 



\ 
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Since 48 grams of m-ENDO broth powdered medium and 
20 mis of 95% Ethanol are^ required to prepare 1 
liter (1000 mis) of m-ENDO broth, it is possible 
to calculate weights .and volumes to prepare any 
requirement based upba. the number of plates \ 
xJesired. Calculations' are based upon knowing the 
above figures and the. requirement of 2,0 ml of 
broth for each pad saturation. 

For rapid- calculations the following two formulas . 
.can be used: , 



1. No. of plates desired x 0.096 

2. No. of plates desired x 0*04 = 



= grams m-ENDO • 
ml Ethanol. 



EXAMPLE ; " If 47 plates of m-ENDft-are required^ 

1* 47 X 0.096 = 4.512 or 4.5 grams m-ENDO. 
2. 47 :x 0-04 ^ 1.88 or 1.9 mis Ethanol. 

NOTE: Due to the pract||;al and technical diffi- 
culties involved in weigKing very small portions 
as, for instance, 0.096 grams of m-ENDO for one 
plate requirement, it would be wise to prepare 
at least 10 plates (0.96 or 1.0 gram m-ENDO and r 
0.4 ml Ethanol) as a minimum requirement. 



h.'l 



WATER MONITOP.ING PROCEDURE S:- Total Colfform Test for Drinking Water. by 

■ the Membirane Filter Method 



Educational Concepts - Science 



Sectlor/ III 



TRAIffING GU-IDE NOTE 



REFERENCES/RESOURCES 



A.1.2b 



ERIC 



A relative humidity of over 90 percent Is necessary 
Unorder to obtain bacterial growth on the membrane 
fmer (colony) which has not been Inhibited by a 
lack of this-molsture. Inhibited colonics will 1n- 
var1«l>ly be smaller and less apt to give the typical 
sheen cKaractirlstIc of a frank collform. - 

An accurate solid heat sink Incubator. Is acceptable 
for use. This Is constructed of a sdlld metallic 
block 'having slots for, Insertion of the petrl dishes 
Since there are no provisions for a high humidity 
chamber in this type of incubator, it is important 
to lonly. use the types of petri dishes having a tight 
attachment of cover-to-base thus preventing loss of 
moisture during the incubation period. [ 

A closed container, such as a plastic v/sgetable 
cr1sper,,may be placed within the incubator and 
have within the contdtner a saturated humid atmos- 
phere. A convenient way of accomplishing this is to 
wet- a few paper towels and place within the^crisper- 
or box. 



Std. Meth. 14:937 
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WATER MONITORING PROCEDURES; 



Total ^Conform Test for Dri nkin^^ter by 
the MembrSne- Filter Method ^ \. 



Field and Labpratdry Equipment 



Sectioij^ V 




t TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.2 • 



c 



Incubator should be kepjt out of drafts or iirect ^ 
sun^light in order to prevent temperature inside the 
incubator from changing outside the temperature' 
range specifier! (35*^ C + 0.5° C). ; , 

Power supply should be selected so that there will- 
not be toa many pieces of equipment on the same 
circuit. Otherwise circuits will be blown repeat- 
edly. : ' ^ 

Mercury bulb thermometer usually used in most in- 
cubators and a recording thermometer are acceptable • 
Thermometers must be calibrated against a mercury^ : 
bulb thermometer which is (or calibrated against) >^ 
a Nationfal Bureau of, Standards issue and tiaed with 
the certificate and correction chart. 

Steril*i;!ing ovens should be of sufficient size to 
prevent crowding of materials to be sterilized. The 
information below sumraarizes the.use of tbe oven*. 

material-' . * ' 

Sterilized conditions remarks ' • 



standard Methods for the 
Ex£^m1nation of Water and 
Wastewater .I4th Ed. (1975) 
APHA, WPCF, AWWAi. p . 880 f f . 

(Hereafter referred to as:. 
Std. Meth. '14: (Page NoJ 



Std. Meth, 



14:881 

^. r885^ 



GUssware 



Glassware 



170^ C for at 
le^st 60 min 

160*^ C for at 
least 60 mill 



Glasjsware withi/i-170° C for j 
metaJ container least'l20^in 



Other material 



170^ C fbr at 
leastv60Lmin 



If Internal oven > 
characteristics are 
unknown 

If oven temperature 
^ *"iform throughout 
chamber ^ \ 



Material must bg^ 
-^capable- of with- 
standing sterilizing 



9 



Alternateiyi a gas sterilizing unit can Be uSed in 
place of-the hot-air oven'. Refer "to" Standard Methods 
and manufacturer's catalog^ f.pr details of such "a 
unit (ethylene oxide gas).. 

Conflicting temperature/time relationships appear in 
differing, references,', but, the. over-riding consideVr 
ation is how this time/temperature relationship- works 
in your'hands, with ydor equipment, and consideHiig 
the results of sterility .testing* , . ' *' 
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. , ' . the Membrane Filter Method 



Field and Laboratory Equipment 



Section V 




A.4 



■ r 

B.4.2 



B.6.1 



Disti(ned water*must not contain substances pre- 
vent! ng;l>^icter1al growth or be highly nutritive. 
There are' required procedures for testing distilled 
water and should be undertaken only by prbfessional 
bacteriologists ♦or iJi ~labora-tor4€s^w^ere this is — 
done regularly. Alternately, a source of deionized 
wa ten which meets all requiirements as imposed on 
distilled water is suitable for use in bacteriologicell 
operations, ' ^ ^ 

Diagram^and equipment listing 'describe the type o.f 
units most conmdnly used in the rfiembrane filter 
procedure. They are by no means the only acceptable 
arrangement which can be utilized. Different .modes 
of obtaining a vacuum or its control are available. 
Also', various vacuum flask arrangements are, accept- 
able as well as the 'types of vacuum controls. To 
preclude numer,ous examples," the one described will 
be suf/iqient to give technological procedures which 
are acceptable and the reader can refer to Standard 
Methods and manufacturer's catalogs for further 
informa^:ij3n regarding system components or field 
unfts which arf acceptable, 

A germicidal cabinet is an enclosed unit which, con- 
tains an active germicidal lamp (UV) which produces 
a 99,9% bacterial kill ip 2 minutes. It is impor- 
tant not . to have UV leakage from cabinet which cdn . 
be detrimental to the analyst 's. eyes, A funnel^ 
'holding device;is designed to hold the funnel -and 
prevent its /contamination, ^ 

EXAMPLE ' % ' 



spUt-rmg 
holdmg dtvict 





funnti in holdtr 



std. Meth. 14:887 



Std» Meth. 14:933- 
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WATER MONITORING PROCEDURES: 



Total CoTiform Test for Drinkitjg Water by 
the Membrane filter Method* 



Fi^ld and Laborat 



c(ly Equi 



pment 



Section V ■ 



TRAINING«»GUIDE NOTE 



REFERENCES/RESOURCES ^ 



B,6,3 



CJ.4C 



C.2.la 



ERJC: 



5-36 



Funnel units ar^ considered to be acceptable for use 
for the next sample 'unless an interval of 30 minutes 
or^onger elapses before the next sample is run. In 
tMi Qas^Jhe unit must be resterilized. 

Occasionally colonial growth will be observed to be 
irregular such. as th.e following: 



Std. Methr 14:932 





Usually, as in A and B, the^colonies are rfeadily 
discernible as being multiple colonies - 2 for A 
and 3 for B. In, the case of C and D, nowever, this' 
separation is not readily apparent and the judgment, 
based on experi'ence, of. the analyst becomes important 
In the case of D the long strand growth may be crausec 
by a particle of debris which allowed channeled 
growth of one or more i)acteria. 

The verification test is accomplished by picking the 
presumptive/sheened col i form colony with a 5ten1e 
needle and passing it through a series of broth 
media to observe foY another col i form ch^racteristic- 
^as formation in a selective medium* Refer' to 
Standard Methods- for a detailed performance of this 
verification test. \ 

• ' \ ■ ' 



std. Meth. 14:920 
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Total Coll form Test for Drinking Water by 
the Membrane- Filter Method/ 



Field and Laboratory Reagents 



Sect 



i^ VI 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.10.1 



A,10.4 



o 



Procedures are given for m-ENDO broth medium 
preparation which is, however, not the only 
'acceptable method available, Other'acceptable 
m-ENDO medium preparations Include: ' 

A. m-ENDO Agar Medium j 

This includes the addition of the complex 
car|)ohydrate agar in-order tofsolidify the 
medium. In this preparation the' absorptiort^. 
pad is not required for analysijs, / 

^ Pre-prepared Ampouled m-ENDO Midium ^ 

A complete' prepared medium enclosed' in a glass 
tube. Contains enough medium for a single 
medium for a single test and has the advantages 
of a larger s^helf -life and convenience of use. 
Is so'mewhat more costly than laboratory pre- 
liaration, j \ 

Ethanol is added to distilled water in a 235 diluticin 
for the m-E}IDO medium. The amounts, of course, 
would be different depending on the petri dish re- 
quirements. The table below gives some usefuV in- 
formation as reference: 



Sid. Meth, 14:895 



No. of 


Platesj 








m-ENDO 


Re- 1 


Al cohol -Water 


• Ethanol 


m-ENDO Broth 


quired 




Required 


mis 


Powder gm. 


500' 




1 liter 


-.20 


48 






(1000 ml) 


250 




500 , 


10 


/ '24 


50 ' 




100 ' 


2 


4.8 


25 




50 


1 - 


2.4 


10 




20 


0.4 


.96 or 1 .0, 


5 ' 




10 


0.2 


.48 or ~T15" 



Some laboratories prepare a large amount of the 2% 
solution and, wh^n tightly stoppered^can be used . 
for extendei^geriods. 



tMs outline was prepared by: Rocco Russomanno, 
Microbiologist, National Training and Operational 
Technolqgy Center, MOTD, OWPO, USEPAv Cincinnati, 
Ohio 45268, 

■ ' ■ . 24G 
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.fr PROTOTYPE, FOR DEVELOPMENT OF 
ROUTINE OPERATIONAI, PROCEDURES 



for the \- 
VERIFIED MEMBRANE FILTER* TEST FOR DRINKING WATER 




/ 



, as applied in 

DRINKING WATER TREATMENT FACILITIES 

and in the \, 
DISTRIBUTION SYSTEMS OF DRINKING WATER TREATMENT FACILITIES 



4 > 



I 

I 

i: 
I 




National Training and Operational Technology Center 
Municipal Operations and Training Division 

Office of Water Program Operations 
, U.S. Environmental Protection Agency 



\ 



EPA 600/8-78-008, May 1978 . ^ 

Manual for the Interim Certification of Laboratories InvoTved in Analyzing 

Public Drinking Water Supplie§ - Criteria & Procedures . ^ 



Verified MF Test for Drinking Water 



All typical coliform (sheen) colonies or^at least five randomly selectedjsheen 
or borderline sheen colonies must be verified from each membrane containThg 
five or more such colonies. ^ • ^ ' 

Needle must be steriTe^before selecting colonies. * 

Counts must^be adjustedN)ased on verification. 1/ 

^ • - * \ 

The verification procedureVmust be conducted by transferring growth from 
colonies into lauryl tryptoVe broth. (LTB) tubes and then transferring growth 
^from gas-pasitive LTB cultures to brilliant green lactose bile (BGLB) tubes. 
Colonies must. not be transferred exclusively to BGLB because of the lower 
recovery of stressed coliformsMn this more selective medium. However, colonies 
may be transferred to LTB and BGLB simultaneously-. Negative LTB tubes- must be 
reincubated a^ second day and confirmed if gas is produce'd. 

It is desirable to verify all sheenXand borderline sheen colonies (optional).' 

If there is more than one analyst in laboratory, at least once per month each 
analyst should count the sheen colonieSvon a membrane from a polluted water 
source.^ Colonies on the membrane should*r?r>frified and the analysts' counts' 
compared to the verified count. .(GptionaQ) 

Sheen xolonies in mixed confluent growth r^orted and verified. Coptional ) 



\ 



1 



MIKIMUM REQUIREMENTS except where indicated as OPTIONAt.^ 
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Verified Mefmbrone Filtej Test Flo>y Sheet 



m-ENDO Ust with colonics 



Furt €ultvr« #1 




Oat (4) 



BOLBB 



ln€ubat« for 24 hrt. 1 2 hrs 

of 3S*c irb.s^ 




Oo«(-) , 



RiincuboU for an additional 24hrs. 
(48 + 3 hrs.) at 35*C + 0,5^C 



/ 



n — 

po« (+) 



I 



Oat (+)' / 

Collform 
vorlfiod * 



— I 

Oat (-)* 



Collform / 
absont 



^ — : 



Roincubato for an 

additional 24 hrt. 
(48 1 3 hrt) at ' 

35*C±0,5*>C 



Oot(+) 
Coliform 
vorifiod 



1 

Oat(-.) 
Coliform 
obtont 



caiculoto porcont vorifiod 



- Rocord in 
OC rocords 



QOt(-f) - Tubo containing 

at1o«tt ono bubblo 
of gat 9 

got(*-)- CompUto obtonco 
of gat In tubo.'*^^ 

LLSTB • Lactoto lauryl tulfato 
try ptoto' broth 

BOLBB - Brilliont groon lactoto 
biU broth 



adjutt count roportodi 
j if nocottary 

Roporf rotuht at protcribod 
undor r#9ulotory roqulromontt 
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WATER MONITORING PROCEDURE: Verified Membrane Filter Test for Drinking Water 



1. Analysis Objectives: , 

ta. In water treatment plant quality control, the objective of the tek is to • 
determine if the effluent quality is in compliance with bacteriological 
requirements as prescribed in the Federal Drinking Water Standards. 

b. In distribution network and 'individual co'nsumer tapping locations, the test- 
determines compliance with bacteriological requirements with the above 
mentioned standards,.^ 

•' >- c. Supplies conclusive determination of coliforms or lack' of colif orms of^ 
" ^ixed growth appearing in m-ENDO medium with, apparent 'col tform-like 
colony(s) within mixed culture. 

d. As part of a required Analytical Quality Control Program the test has 
applications -for the fallowing: 

1 ) m-Endo medium quality Qheck . • f 

2) laboratoihy personnel comparative check' for new or established workers / 

3) supporting evidence of colony interpretations for legal or routine 
operations. ,^ . i { ' 

2. firief Description of Analysis: ' ; 

Discrete colony/s, whose" cfiaracteri sties are recorded, are aseptically (steril 
technique) picked from a suitably incubated m-ENQO pla-te membrane filter and 
transferred to an LLSTB ^fermentati on tube which ar\ incubated at35°C + 0.5°C • 
After 24 hours apd again at 48 hours (if previoiisl/ negative), the LLSTB tube 
cultures are -examined and results recorded for gas production. Cultures show- 
ing -ga-s production are transferred to BGLBB fermentation tubes and incubated at 
55 +0.5 C. 'BGLBB tubes are examined, usually at 24 hmr periods, for gas up 
to 48 hours + 3 .hours and those showing gas are considered a positive 
col i form bacteria. '\ ' 

Based on the number of positives originally counted, it may be necessary 
to adjust the count reported for drinking water quality. 

Results are entered in a quality control record book for necessary data per- 
taining to laboratory certification requirements or possible legal data 
requirements. ^ 



/ ■ 



This prtocedure conforms to the ^Standard Total Coliform HPN Test as described 
Standard Methods for the Examination of Water and Wastewater, 14th Edition 
(1975), p; 931. 
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WATER MONITORING- PROCEDURE: Verified Memt»rane Filter Test for Drinking Water 

/».•?• . ■ 

Equippient and Sapply Requlremenls ' ' ' - 

o ■ . ' • - ■ : 

A. Capital Equipment: 

ADtpclave, providing uniform, temperatures. up to and Including 121*0; equipped 
with an a(:curate thermometer, pressure- gages, saturated steam power lines and 
-..capable of reaching required temperature within 30 minutes 

' Balance, 0.1 g sensitivity at loa'd of 150 g 

Microscope, stereoscopic viev/ing, 5-15 x, fluorefscent, vertical light source 

Air incubator to operate at 35*1? + G.J)"C ' r '' 



pH meter, accurate to at least 0.1 pH unit,, with standard pH reference.r 
solutionCs) i ^ ^ ^ 

Water distillation apparatus (glass or block tin), or source of distilled 
• water suitable for bacteriological .operations. * * 

> ■ t . 

B. Reusable Supplies: - . , • 

Apron or co^t suitable fpr laboratory ^ 

Ba'skets,* wire for discarded cultures' > '* . . ^ . 

Bottle, squeeze type, with disinfecting solution 

Burner, gas, Bunsen Burner type : 

, Metal caps* to fit 25 x 150 mm and^lS x 150. mm culture, tubes 

Pan, to receive discarded contaminated glassware (must contain disinfectant 
before use). • • - . ^• 

Inoculation- needle and loop, 3 mm diBmeter loop, of nichrome of platiniim- 
iridium wire, 26 B&S gage, in holder • . 

■Racks, culture type*, having, at least 5 openihgs capable of accepting tubes 
at least 20 mm in diameter 

Sponge, for cleaning desk top . , . , • 

Tubes, culture*, 150 x 25 mm and-l^O-x^B-nm^ . ' ' 



Tubes, fermentation*, 75 x 10 mm vials t6 be inverted iji culture tubes 

C. Consumable (must be replaced. when •stocks get low): 

Distilled water, suitable .for bacteriological cultures (note distillation 
apparatus required in capital equipment) 




2SI 
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*WATER MDNITORIflG .PROCEDURE: " Verified Membrane Filter Test for Drinking Water 

Equipment and 'Supply" Requirements (CQntinued)" 

^^^^ ^•'oth^' dehydrated (reconme^ntlmirchase 
of I/4-' lb.- units) * . . • - ,• ^ — ^ ^ 

ofTlb^^Snits)'"^"'"^^ Tryptose Broth), dehydrated (recomnerid pjjrchase 

Disinfectant, 'for bench toDs (Use household bleach solution preoared according 
to instructions on bottle. r . 

-Wax- pencils (redbmmend -sof t wax equivalent to Blaisdell 169T) ■ 
^Jata sh^eets IVerifie^ Test) • 



rinn^f Sf c^f Tf^"^ ^T"*^^' °^ ^^''"^^^ ^ize ,or space allowances which 
TcFTLil Til t"^ herei as triey vary according to the daily analysis schedulei 
?L1 ° * "rt'JP®^-^/^'^^^ °^ xiuantity requirements should^b^s at least 3 
Jnl^L^wJr™^''^^^^;^^^"^^^'^"*^- ^"^^^"^^ information on specifications 
o? m!!!S V'^i^^^h Microbiology Section of the current edition ' 

OT standard Methods for the, Examination erf Water and Wastewater.". ' - 



IflATER MONITORING PROCEDURE: .Verified Membrane Filter Test -for Drinking Water 



OPERATING PROCEDURES 


<* 


TMCnDMATTHM /nOCDAT T MP flf\Al C /CDr/^ T cir AT? one 

lijrUKIIAI lUW/UrtKftMrib uUALb/brtGIrlCATIONS 


TRAINING 
GUIDE NOTES 


A, Pre-Test Procedures 




Aa, All pre-test procedures completed before starting 
pther first-day* procedures. 


V.A.I 
(p. 26) 


1- 35^C Incubator 
Set-up, Adjustment 


• 

1, Place 3^^C incubator in 
permanent location. 


la. Out of drafts or places where .it^will be in di- 
rect* sunlight part of the day, 
lb. Location convenient to laboratory bench, 
Ic, Convenient source of electric power. 


V.A.K2 
(p. 26) 

> * 




Z\ Install thermometer, 

• 

• 

< 


2a;^Thermometer functions at least in 30*'-40*'G~range 

and have intervals of 0,5*" or less-^'indicated. 

Meets NBS standards, 
2b, Location should be centra] in incubator, 
2c, Mercury bulb thermometer should be .fitted with 
, ,cork or rubber stopper and mounted in, small 

bottle filled-with liquid (glycerine, water, or 

mineral oil); 


V.A.I. 2 
(p. 26) 

t 


4 


• 

3, Install shallow pan of - 
water in bottom of 
incubator, 

4, Connect incubator' to^.- . 
electric power source. 


3a, In mos't laboratory incubators a* pan having about 
1 duuar t; ruut area, wi tn waxer aoout 1 1 nch deep, 
is satisfactory, 

3b, Maintains condition of saturated relative humid-. 
,ity, required in bacterid oaical incubator. 

3c, Requires daily check. With addition of water as 

*^ necessarv^ to kppn Wafpr in. n?in at ^11 -f4moc 

iicwcj^ai jr , juu fifliLCi Ilk pail au oil lIiiIcS, • 

4a, Many incubators have piloMight to indicate 

power turned on, • i ' 


V.A.I. 3 

[p. do) 




5, Adjust temperature until 
stabilized at required 
temperature, . ^ ^ 


5a» iManufacturpr ' s in^tmrf innc ^nv* mofhnH n-f 

%^\A » 1 1 luiiM iu\«bMid J iiiObfUV«LiUilo lUi flic UllUU UT 

Vtemperature ajljustment, 
5b* Operation must be at 35.+ 0,5^C* . . 
5c, Allow about 1 hour between adjustments. 


(Pr 26) 


•> • * 


6,,' Operate bacteriological 
incubatdr continuously. 


6a, Requires daily che1^ with Wrjtten temperature - 
record, with adjustment an(J Water addition^ as • 
. neces.sary* | • - . ^ 


V.A.I. 6 ^ 

(p.- 26) • \ 



• 




.- ^ 
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OPERATING ^OCEDURES 


STEP*SEQUENCE , 


INFORMATION/OPERATING GOAb-S/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A. Pre-Test -Procedures 
^ ♦(Continued) 

2. Autoclave Set-Up 

* ' ■ 

*• 


\ 

/ 


V - , . 

Install and pperate auto- 

f 1 3 VP rirrf\Y*(\ 1 nn nriAnii.. 

facturer's instructions. 


la. Autoclaves extremely variable in design and 
operation; also, potentially dangerous. ; 

lu. udcu i*u otcnii^c uLijects maue or, or inciuuing 
liquids, rubber, culture media. 

Ic. Glassware ma^ be a^utoclave sterilized but must be 
• dried'^afte'rward. 

Id. Most plastics not sterilized in autoclave;. 


f 

• 

V.A.2.r 
(p. 26) 

« 


/ 

3. Water DistilTation/ 
Equipment- 




! 


plastics usually require chemical sterili^-ers. 
le. Autoclave usually operated at 12rC for 15 min. 
If. Sterilized me^h'a must be removed from autoclave 

as sooi) as possible after autoclave is reopfelled. 


\ 


' 1. 


.Install and operate in 

3PPni*HAnpp iiiT ma nil— 

facturer's instructions. 


la. Mu5t produce distilled water meeting quality i 
requirements for bacteriological tests. 


V.A.3.1-2-' s 

(p. 27) • • 

✓ 


■ ' • 'i 


2. 


Operate continuously ^r 
intermittently as required 

LU Ilia 1 n ta 1 n 'adequate 

supplies of distilled 
water* 


* 

2a* Reserve supplies kept in borosilicate glass carr 
boys or in plastic carboys made of material 
. which will not dissolve -substances^ which will 
affect growth of bacteria. 

2b. Same distillation apparatus used for harcterio- 
logical purposes may bemused for chertncar 
reagents. ' ' • ' ^ 

' • f " ^ 
la. Unit for pH check on finished culture media. 

lb\ Used in preparation of s^1;^ck solution of ; 

potassium di hydrogen phosphate. ^ 




4, pH Meter 


1. 


Have^unit available and 
operate in accordance with 

nvn^ oHi 1 v*-^:iC^ rlQC/*v*i Karl i « 

Other lab procedures. 


V.A.4.1 A ■ 
(p. 28) • 


• 5\ Glassware 

/ 


1. 


Wash all glassware in hot 
detergent solution; 


**• 

la. Nontoxic detergent. 

lb. Be sure all contents and markings are washed ■ 
away. 


V.A.5.r-4 

(p. 28), . . 




. 2. 


Rinse at least once in hot 
tap water; 


r 

ft * 






255 ' . • 
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WATER MONITORfNG PROGEOURE: . Verified Membrane Filter Test^or Drinking Water 



OPERATING PRCCEPURES 



STEP SEQUENCE 



INFORMAtlON/aPERATING GOALS/SRECIFICATIONS 



- TRAINING 
GUIDE NDTES 



Pre-T?st Procedures 
(Continued) ^ 



Preparation of • • 
'.Lactose Lauryl* 
'^ulfate Tryptose* 

Fermentation Broth 

(LLSTB) ' 



-3. Rinse in distilled water, 
at least 6 suc^Ssive 
tifnes, and, 

4. Dry in air. 



1. Weigh 17*8 grams* of dehy- 
dra^ted Lactose Lauryl 

• Sulfate Tryptose Broth. 
Close cover of bottle. of 
dehydrated medium tightly 
after 'removal . . 

2. Dissolve -in 500 nils dis- 
tilled-Wa^er. 

'3v Place ID. 5 ml of the solu- 
tion of prepared LLSTB^in 
each culture tube. 



4. Insert one fermentation 
vial fp*6 each tube of. 

^ medium, open end down . 

5. # PI ace tube cap on each 

/ "^bbe of culture medium. 



6. Sterilize in auto'clave. 



257 



ERJC 



4a. No visible spots or scgm; glass.should be clean, 

and sparkling,. 
4b. Glassware suitable for use in bacteriological 

operations. it* 

la. Dehydrated media take moisture out of air; can 

become caked. ^'"^ 
lb. Caked media unsatisfactory; should be discarded. 



2a. Gentle heat (no boiling) if necessary to complete 
^dissolving medium. Usuailly a vigorous agitation 
"will completely dissolve the medium. ^ 

33". Use 15D X 18 mm tubes. > 

3b. 25 ml pipet, automatic pipetter, or funnel hose 

and pinchcock assembly are acceptable!-. 
3c. Accuracy of delivery: 0.5 ml. 
3d. Appr:oxima4;ely 45 tubes will be necessary,. 

4a. Tubes and vials washed as previously indicated. 
4b. Use 75 X ID mm tubes, i 



5a. After all tubes have been filled and have indi- 
vidua! vial . 

6a. VJithin 1 hour after medium prepared. 
6b. Sterilization at 121°CUfor 12 minutes. 
6c. Medium* must be removed from autoclave as soon as 
possible after pressure has returned to normal. 
• Use "slow-vent" mode of steam removal. 



"6-9 



/.A. 5. 4. 4b 

:p. 28) 



V.A.6.3b 
(p. 28) 
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WATER monitoring' PROCEDURE: Verified MpmhranP Filt.Pr Tpct fn,. n,.inHnrf u.t.v, 6-10 


e 


OPERATINGr PROCEDURES 


_ ._^^^p SEQUENCE " ' 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


- TRAINING- ~ 

GUIDE NOTES 


A, Pre-Test Procedures 
(Continued) 


7; Xool medium to room 
^^Iwnperature, 


7a. Medium ready for- use when cool and individual, 
vials are completely filled with fluid- No 
bubbles must be present.* 

%. 






8, Check pH of finished 
medium. 


8a. Should be 6.7-6.9. 


\ 




9. If final pH nfit satis- " 
factory, discard medium 

^ and prepare new batch 
with pH adjustment before 
sterilization. 


9a. pH value ordinarily drop?^abqut 0.2 pH unit. 


* 

* 




♦ 

10, Store medium in cool, dark 
^ place. 

> 


10a. Not in refrigerator. Usually in la'boratory 

cabinet in darkness. 
10b. May be stored up. to 1 week if evaporation not 
. more than 10% in^loose fitting capped tubes. 

With screw-capped tubes, it should be* held no 

lonaer than 3 months 




7. Preparation of 

Brilliant Green ^ 

Lactos^e Bile Broth 

(BGLBB) • , 
• 


A. Weigh 40.0 grams of dehyr. 
dra ted Brilliant Green 
Lactose Bile Broth. Close 
cover of bottle of dehy- 
drated medium tiqhtly 
after removal . 


la. Dehydrated media takes moisture out of air; can 

' become caked, 
lb. Caked media unsatisfactory; should be discarded. 

* 1 


» 




2. 'Dissolve in 1 liter of , 
distilled water. 


2a. Gentle heat (no boiling) if necessary* to com-r 
plete dissolving medium. Usually a vigorous 
agitation will completely dissolve the medium. 






3^. Place 10.5 ml of the. solu- 
tion of prepared BGLBB in 
each .culture tube. ' ^ 


3a. Use 150 x*18 mm tubesi 

3b. A 25 rnl pipet, automatic pipetter or funnel ' 
hose and oinchcock asspmhlv arp ;»rrpntAhlp 

< 


V.A.6.3b 
(p. 28) 


* 

' *• • • ^ ♦ , 




• J* 
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WATER HONITORING PROCEDURE: VprifipH MAmh,.an». c,«h:..'t..* r.- Pri«n|-i«n3 y-^,-^, 


^ OPERMING PROCEDURES 


STEP SEQUENCE 


1 

INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A* Pre-Test Procedure 
(Continued) 


4, Insert one fermentation 
r vial into each tube of 
medium, open-end- down., 


4a* Tubes and vials washed as previously indicated* 
4b* Use 75 X 10 mm tubes* \ ^ • 

• 


w • 

*• 




5. Place cap on each tube o'^f. 
culture medium* 


5a. After all tubes- have been filled and have* 
individual vial. 


< 


* 


6, Sterilized in autoclave* 


od» witmn^i nour atter medium prepared* 
6b*^SteriH^dtion at 12rc for 12 minutes* 
6c** Medium must be removed from autoclave as soon as 
^ possible after pressure has returned td normal-, 
A Use "slow-vent" mode of steam removal* 






7, Cool medium to room 
temperature* 


7a. Medium ready for use when codi and individual > 
vials are completely filledAith fluid. No 
bubbjes must be present. / ' 




V 

t 


8* Check *pH of filiished 
medium* 

9* If final fiH is not satis- 
•factory, discard medium 
and prepare new batch wlth^ 
dH adiustment hpforp 
Sterilization* 

10* Store medium in cool, dark 
place* 


8a. Should be 7.1-7.3. 

9a* pH value ordinarily drops about 0*2 pH unit, 
* 1 

w 

10a. Not in refrigerator.' Usually in laboratory 

cabinet in darkness. 
10b. May be stored up to 1 week if evaporation not 

more than 10% in loose-fitting capped tubes. 

With screw-capped tubes, it should be held no 

longer than 3 months. 


• 


* 
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WATER MONITORING PROCEDURE: Verified Membrane Filter Test for Drinking Water 



OPERATING PROCEDURES 


STEP SEQUENCE 


INFOR^WTION/OPEfiATING GOALS/SPECIFICATIONS 


TRAINING 
GWDE NOTES 


A. Pre-Test Procedure 
(Continued) • 
8. Final Equipment and 
Supply Check. 
* 


1. Check to be sure that all 
equipment and supplies, 
solutions, and prepared 
media are ready before . 
starting test procedur^. ^ 

\^ 


la. Check general list of equipment and supplies. ^ 
lb. Each test requires: " 

1-5 tubes LLSTB 
0-5 .tubes of BGLBB 
* 1 inoculation needle 
1 inoculation loop 

1 stereoscopic. microscope (5-15x magnifica- ' 

tion) " • ' ^ ; 
1 burner 
1 35° incubator. 

Other: Sponge 

Disinfectant 
Wax pencil 
Data sheet * 

, Since, as. shown, the'number;s of items can vary 
(dependency upon the. number of colonies picked 
from the m-ENDO plate for this* procedure a 
hypothetical situation will be generated which 
will give the reader a cross section of condi- 
tions* apt to occur. 


t 

• 


B. First-Day Procedures ' 
1. Equipment 
Maintenance 


1. Check, record and adjust 
incubator temperature. 

2. Add water to pass in 

^ incubator as necessary. 

< 


la. See previous information. * . 

• * * 

* * 






f 


• 

» 
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OPERATING PROCEDimES 



First-Day Procedures 
(Continued) 
2, Unft^ Sample and 
Paperwork 



3- Prepare Data Sheet 
for Test 



5TEP SEQtJENCE 



1. Locate m-ENDO plate and 
corresponding data sheet 
of sample to be subjectjed 
to' verification test. 



1. Indicate on d&ta sheet the 
required information. 



INFORMATJON/OPERATJNG.GOALS/SPECIFICATIONS 



la. For purposes of this training exercise, our 
sampl^will be numbered "435" (data-sheet and 
-plate reflect this identification) and have the 
following characteristics: 



Data Sheet 
As- required by agency 
or reporting facility 



ERJC 



- m>ENDO Plate 
Count was made vfithin , 
1 hour of initiating this 
- _ procedure 

. * 7 colonies cm filter: . 

2 frank sheen 
5 borderline sheen 

lb. Colonies to be subjected'to verification test a>*e 
, ^usually predetermined during colony counting of 
m-ENDO plates since: 

A. All sheen colonies are tube verified, or, 
at least five sheen "or borderline "sheen 
.colonies m.ust be verified from each membrane 
^ containing five or more such colonies. 
^ It is optimally desirable to verify all sheen 
[ and bordg*Jine sheen colonies. 

la. On "suggested" data sheet Indicate: 

A. Sample number and date ^ 

B. Culture number 
; C. Type of Colony 

D, Analyst and start-of-test time. 



(See data s heet on folJowt"9_-Rage. ) 



•TRAINING 
GUIDE NOTES 



/II. B. 3 
(p. 29) 



:6G 
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WATER WONITORItiG P^a££OURE; Verified Memtirane Filter Test for Drinkfng Water 
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0PERATIN6 PROCEDURES 



B. First-Day Procedures 
(Continued) * • t . 



4. Prepare Laboratory 
' Test Area • • 



l./Inoculatioh and 
> Incubation of LLSTB 
Tubes" \ ' 



STEP~SEQDENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



-SPRAINING 
GUIDE NOTES 



Data Sheet 
• »»» 

Verified Membrane Filter Tests 



Sajnple No. 
and Date 


Culture 
No. 


Type MF 
Colony 


y^s- iinin 




ryp 


II ^ 




TYP 






Axyp 


II 






t( 




AT/P 


M 




ftT/f 


i< 







1. tfis infect bench top; wipe 



2. Assemble the' following 

7 
1 



LLSTB tubes 
Inoculation needle 
^Spniple;435 MF plate 
Burnar'^^'ght with 
match or striker) 
Microscope with 
fluorescent light, 
5-15x magnification 



1. starting with 435-1, which 
is a typical colony, focus 
5t~T5x the colony to be 
cultured. 




V. 



2 



S^ 



*LLSTB_ 
^4 hrl 46 hr 



- BGLBB 
"JThFTlS 



£H8^ 
Aaar 



Gram 
Stain 



:}■ 



-Indicates "sheen" 
colony * 

Indicates colonies 
■with "borderline" 
sheen development 



Remarks & 
Analyst * 



R4 



-1 



AssigVied test 
numbers this --i^ 
column (7 columns) 



la. Sppnge and disinfectant; paper toweli 




la. Remove cover from dish beforfe placing it on 
nr5cros_cope stage^ 



lb. Typical colony is charact/erized by metallic sheea 
Any amount of sheen is considered positive. 



I.B.5 
. 25) 

2S8 
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OPERATING PROCEDURES 


STEP SEQUENCE 


^INFORMATION/OPERATING GOALS/SPECIFkATIONS 


TRAINING 
GUIDE NOTES 


B. First-Dav PrnrpHurpc 
(Continued) ' * 




Ic. Ha^e fluorescent light positioned vertically or 
n^r vertical to the plate, 
. 'Id, focus microscope to give the sharpest image of 
^ the colony to be cultured. 






2. Pick the colony with a 
^ sterile needle. 


• 2a. Sterilize needle to red hat ^tage along the 

entire length of the needle in a burner flame. 
^ . , Allow flame to heat part or the holder for 
*^ several seconds. 




** / 


* 


H»«ot«cl Zonm 




A * * 

t 

• o - c 

« * 


•J • ' . ' 


2b. Allow needle ^^sembty to.cQpl for about' 5 
- seconds. 

.2c. With microscopic viewing, pick colony by allow- 
ing needle to penetrate. growth mass. Withdraw 
neeaie irom coiony ana pass away trom scope. 
Do not touch needle at ariy time to anything but 
'the colonial culture. : 

2d Pirlf i'F nnccihlo nn1\/ niiy*a 4* iiv*ac <P/\w« 

CM* r >i 1 fJuodiuiCf uii ijr pure cultures Tor 
testing; A pure culture is one which shows a 
"separation" from the nearest-^neighboring colony 
of .at least 0,5 cm: 


41 














•^^i* Colony #1' Colony #2 






— ^ J : 1 1 

^ ^-"^ % % ♦ 

.V'^. i ' . ■ ^"^^ , ' • 


. j-^— Stporqtlon 
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WATER MONITORING PROCETORE: Verified Membrane Filter Test for*Drinking Water 
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OPERATING PROCEDURES 



B! First-Day Procedures 
(Continued) • ' 



• 0 



v.. 



I. C D I 



V 271 



STEP SEQUENCE 



^3^ Tiransfer culture to LLST§. 



1 



INFORMATION^OPERATI-NGGOALS/Sf^ECIFICATIONS 



2e. If necessary to p'ick "touching". colopies, culture 
from the extreme end „ of the (Jesired colony pro- 
viding.the greatest distance from the other 
colony: " . _ . - 




Top Vr#w' 



M«mbran« PtiUr 





4 

















2f. If necessary to pick a sheen colony ^within a 
mass of background growth/ simply touch the 

' . needle to the colony without regard to main- 
taining purity. \1 



3a. Do not allow needle to touch- anytKfrtg as tf\is 

' could cause^contamination to be transferred. 
3b. Fnsert needle, into LLSTB tube and "macerate" 
culture at glass-broth jijnctiqn:, 

Needle 



Rotate a 
Press- to 
Mixing Zoji 




Broth 
Mediupi ' 



Wall of Tube ' ^ 

3c. 'Sterilize needle and return to storage location. 



TRAINING^ 
GUIDE NOTES 
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• WATER MONITORING PROCEDURE: Wifi«H M«mK».»„. .«^.v.-T.i=^=-«^ \ % ^ • 


OPERATING PROCEDURES 


STEP SEQUENCE* 


INFORMATlON/OPERATING'GOALS/SPEcVlCA'TIONS 


TRAINING 
GUIDE NOTES 


C . 

B.^First-Day Procedunes 
(Continued) 

9 * 
♦ 


4. Identify LLSTB tube. 

0. Kepear proceoures Tor 
oilier colonies to be 
cultured. 

6. Incubate all tubes at 
35^C + 0.5^C.^ 

7. Disinfect lab te*st area; 
wipe dry. ^ 


4a. Wax marking pe'ncil: "435-1" \ 

5a. For -435-2; 435-3; 435-4; 435-5; 435^; and 435-7. 

6a. For 24 hours + 2 hours before inspectioV 
fa. Sponge and* disinfectant; paper toweling. \ 


- ~ -% ~ r 


Secopd-Day l^roceduges 

1. Prje-test ^ 
Preparations^ , 

/ 

2. Read and Record^" 
LLSTB Results 

--/-^ 273 ' 

;erjc ^ 


}. Accomplish equipment 
maintenance. 

2. * Complete bench . 
V ^)is infection. 

3. Assemble data sheet and 
test components. 

.♦"It- 

) . inspect tlire seven LLSTB - 
tubes foe. gas formatidn 
and record results, 

* 

4 

• 


\ > 

la. As previously described. \ 

✓ " \ 

2a. As previously described. \ 

3a. Data sheet for this procedure.- 
3b. Components include: (#435 cultures) ^ : 
7 LLSTB tubes from 35°C incubator. ' . Y 

la. Gently shake rack of tubes .to allow possible 
supersaturation of ga^ses tOsfixit frdm solution. 

It. After several minutes, inspect^for gas: any 
^mpunt of gas ijnjnher vial is' considered - 
positive. 

* 

< 1 


i 

\ ^ 

\ * 

\ ' ' *• 

^ \ 

M 1 



WATER MONITORING PROCEDBRE;- Verified Membrane Filter Test for Drinking Water 



6-18 



OPERATING PROCEDURES 



C, Second-Day •Procedures 
. (Conti/iued) 



3. Prepare fop and 
Complete BGLBB 
Transfers 



STEP SEQUENCE 



1. Assemble LLSTB tubes for 
transfers. 



2. Assemble materials re- 
quired for transfers.. 



3. Transfer one loopful of 
culture from each LLSTB 
tube to a BGLBB tube. 



2.75 




INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Ic. Assume the following results: 



Data She 
Verified Membrane 



} f(0. 

ate 


^Culture 
No. 


Type HF 
Colony 


'LLSTB 


24 hr 


48 hr 




tan- 1 


rVP 


+ 


















ffiiP 


+ 










+ 






m-f 


^t/P 










Ml? 


























1 







.Enter results ln 
this column * . 



.la. 



2a. 



Five tubes will be required for trans ferl (all' 
of the + tubes )i two tubes' wi-ll be re-incubated 
as they are negatives (43'5-5 and 435-7). 



Required: 

1' *Bacteriological*loop\ 
1 Burner ■ ^ 
5 BGLBB sterile tubes 

Matches or#str1ker 

Wax pencil 



. 3a 



'Only e sterile , 'loop must be used ta obtain cul- 
ture from LLSTB tube. Flamed (to redness) and 
air-cooled lt)op must have film of inoculation 
fo^ proper transfer: 

(See drawing on next page.) 



TRAINING 
GUIDE NOTES 



See Flow 
Sheet of 
Test Pro- 
cedures 

V.Cv3.2 
(p. 28V 
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WATER MONITORING PROCEDURE: Verified Membrane Filter Test for Drinking Water 



OPERATING PROCEDURES 



• ' *STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING , 
GUIDE NOT£S 



C, Second-Day Procedure 
(Continued) 



TRAI^SFER VOLUME 
-A 




LOOP 



V 



* P, Third-Day Procedures ^ 
1 Pre-Test 
Preparations' 



4. Label each BGLBBtube, 
then incubate f#ive 
cultures. 



5. Disinfect lab test area; 
wipe dry. ./ ^• 



^1 .'Accomplish equipment^ 
\ maintenance. . 

2. Complete bench *' 
disinfection. 

3, Assemble data sheet and 
test components. 



ERIC 



MUST 5H0W 1 
^FILM' WITHIN LOOP 



FILM OF 
INOCULUM 



3b. Transfer all positive LLSTB ciiltilres to^GLBB 
tubes. Treat each tube aseptically^ (sterile" ' 
technique) to avoid cross-contamihation 

4a. ^Wax •pencil used for marking,'/ 
4b, Lfibel ^ach BGLBB tube to correspond to the LLSTB 

tube from which cCiTture was obtained. 
4c. Incubation at 35°C + 0.5°C'.for 24 hours (first 
^ inspection). ^ ,i • •.'^ ; ' 

5a. Sponge and ^disinfectant; paper low^^ling. 



U.'As previously described, * 



:2a. As previously described. 



3a. Data sheet for this procedure (#435 cultures).' 
'3b.^ Components included: 

,2 ILSTB cultures <48 + 3 hours incubel'tion) 
' 5 - BGLBB cultures (24 + 2 hours incubajtlon)' 



27a 
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OPERATING PROCEDURES 



"STEP SEQUENCE 



INFD'RMSTIOWOPERATING GO^bS/SPECIflCATIONS 

— ' — — / ■ ' ■ 



TRAINING 
GUIDE NOTES 



6. Third-Day Procedures 
^ (Continued) 

2. Read "and Record. ' 
LLSTB Results 



3. Perform Tran,sfer to 
ComfirminS Medium 



4. Read and Record 
BGLBB Results- 



1. Inspect the ^2 LLSTB 
cultures for gas produc- 
tion and record results. 



[ransfer culture 435-5 
XSIQ 'tube) to BGLBB. 



1. Inspect the 5 BGLBB tubes 
for' ga^ formation, process 
tubes, and Record results. 



la. Gently shake rack of tubes to allow possible 
super-*satiiration of gas^i to e:^it from solution, 

lb. After several minutes, inspect for gas; any 
amount' of gas in inner vial is considered 
positive. 

Ic. 'Assume the following:, jg^ 



Data : 
Verified Meatra 



"ture 

0. 


Type-HF- 


iij;th 


Colony • 


24 hr 


48 hr 




T/P 








ryp 










+ 






















fttyp 








/»Tyf=* 















Culture 435-5 + in LLSTB-:; 
^must be transferred to 
BGLBB ' ^ 

Cxilture 435-7 - in LLSTB.., 
-col i form negative; discard 
-tube * 



la. Loop transfer method as .described previously, 
lb. Labe3 .inocul^d -BGLBB tube with wax penci-l as 

435-5. f\. 
K^ncubate th/s tube at 35^C +^.5^C.^ T 

la. All tubes nave been incubated for 24+2 houra. 
lb. Gently shakg-rack of tubes to allow poss^ibTe * - 

super-saturation of garses to exit front. solution^ 
Ic. After severaV minutes, inspect tubes for gas; 

any amount of gas in inner vlaVis considered 

positive. . * 



27^1 



280 



WATER MONITORING PROCEDURE; Verified Membrane Filter Test for Drinking Water 



13?ERATING PROCEDORES 



STEP SEQUENCE 



'INFORMATION/OPERATING GOALS/SPECIFICATIONS 



-TRAmiNG 
GUIDE NOT£S 



D, Third-Day Procedures 
Continued) 



2. Disinfect lab te'st area; 
wipe dry. 



Id, Assume, for our continuing^ example, the follow- 
ing results: ' * 

Verified )ieftwiu. , 



Culture 
No. 


Type MK 
Colony 


LLSTB 


BSLBB 


'24 hr 


« hr 


24 hr 4d 




ryp 


+ 










-Typ. 












mE- 














+ 










hif 




+ 










1- 










At/P 


















1 



+ 'BGLBB; verified for 
col i forms— di scard 
'^tubes, unless ^'urther 
required 

- BGLBB; must be 
"re- intubated . ' 



T^. Incubate culture 435-&-iart-35''e-'270T5?C. 

< Note to,,suninarize:i> 

■ ' ' * t' ' ' 

We hjve processed 7 cultures /and at the present 
$tate we have the fal Towing status: 

Verified as Coliforms ' 
435-1; 435-2r43^3; 435-4-- 

Vefifif:atiori Negative (Not Coltforms) 
435-7 

Testing 'Incomplete (Pending) ^ 
435-5 (BGLBB ttibe in proces^)' 
435-e (BGLBB. still incutratfrig) ^ _ ^ 

^* 

As described previously. 



2a. 



See Flow 
Sheet 

III. D. 4.1 
(p. 25) - 



\ 
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8' 



C QO 



2S1, 
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OPERATING PROCEDURES 



E* Eourth-.Day Procedures 
1.' Continue Testing, 
Procedure 



2. Analyze Verifica- 
xtion Test Results 



STEP SEQUENCE 



o3' 



1. Continue test procedures 
as previously outlined 
for 435-5 and 435-6. 



1. Calculate the percent . 
verified for the sample • 



2. Record thi.s percent ^ 
verified on the data 
« sheet. 



INFORMATION/OPERATING GOALS/SPECIFICATrONS 



la. Assume the following results: 



Verified Membrane Filter Te> 



. Culture 
No. 


Type HF 
Colony 


LLSTB' 


BGLBB 


24 hr 


43 hr 


24 hr 


48 hr 


H3S-\ 


TYP 












TYP 






+ 






ATVP 


+ 




+ 






ATVP 


+ 




+ \ 






ft-ryp 












^TYf 


+' 






-— 


















3 









^BGLBB +; col i form 
verified' 

•BGLBB col i form 



*Note thatjtKis particular result could have. gone 
to a fifth day of inspection had it been nega- 
tive today,. • / 

la*. From the data stieet: ' 
• 5 of 7 were + for coliformsr therefore: ^ 

I ?( 100 = 7T.4% ' 
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TRAINING 
GUIDE NOTES 



4W t 



4 



• 4 , 



4 



; HAtER HOfflTORI NG PR0CE5ijRE; Verified Membrane FilterNest for Drinking Water 

i . . ■ -A 



OPERATING PROCEDURES \. 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIBE NOTES 


. . E.; Fourth-bay' Procedures 
' (Continued) 
3, Perform Data 
Adjustments 
Necessary 

' « * 


1. Adjust total coliform 
counts t)f original sample. 


la. Examples: • • , . 

Suppose sample 435 had 12 colonies which could 
have b^een reportable (combination of frank sheen 
and borderline sheen colonies). 

71.4% of 12 =s 8.56 or 9 coTi forms reported value 

The'same rationale is followed for other hypo- 
thetical values such as givea below: 

Sample MF .Calculated . Reported 
Colonies . Value Value 
11 ^ 7.85 8 
• , 9 6^42 , *7 
7- 4.99 '5 




< * 


/ •. ... ^ 


. *As a factor of safety, report the I'higher" value 
of fractional portions. Note: This procedure 
is not spelled- out in any document, it is 
author's opinion.^ 




• • 




• 






• 

^ / s. ^ * ' 

■1--. . 

'■^ • * . ..- ' 
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WATER MONITORING PROCEDURE r Verified Membrane 'Filter Test for Drinking Water 



. . TRAINING GUIDE 

section' • ' ' - TOPIC ■ 

• * . - 

I * .Introduction * ^ 

II , Educational Concepts - Mathematics 

III* Educational Concepts - Science 

VIV /' Educatjlonal Concepts - Communications 

V* Field and Laboratory Equipment 

VI Field and Laboratory Reagents 
* * 

VII Field and Laboratory Analysis ' 

VIII Safety 

IX Records' and Reports * v - 




. ^ *Tra1ning Guide materials aice presented here under the headings marked*. These 
standardized headings are used through this series of procedures* 



MATER MOHITORING PROCEDURES; ' Verified Membrane Filter Test "for Drinking Water 



EOl/CATI#NAb- CONCEPTS - SCIENCE 



Section^III 



TRAINING GUIDE. NOTE 



REFERENCES/RESOURCES 



B.5 



1 



iFf 



It IS an acceptable procedure to also inoculate a 
JTGLBB tube along with the. LLSTB tubeVrom the cul- 
ture derived from 'the calony to be verified. This 
pfV^ocedure can save from 1 to 4 days tn the test 
procedure: 



7 



^Simultaneous transfer) 




T«st R«sults 

+....«ny amount 
of gai formation 

-^••••lack of gat 
production ' 



Conclusions 



^oli forms 
Pr'esent 



LSTB + 
and 
BGLBB + 



Col i forms ; 
Absent 

LLSTB + 

and 
B^GLBB- 

" or 
LLSTB - 

^ BGLBB ^ 



A 

Remarks' 



Impossible to have LLSTB - 
and BQLBB +• If this occurs^ 
inoculate the LLSTB with the 
culture from the BdLBB and ' 
observe for + within 48 hrs; 



f requirements call for the continuation of. testing 
to the gram staining procedure, it will b^ necessary 
to further process the BGLBB tube and not discard it 
at the positive stage, ^ ' 



S1;d,-Meth- 14:918-19*. 
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EFFLUENT MONITORING PROCEDURE: Verified Membrane "fflter Test^for Drinking Water 1 


FIELD AND LABORATORY. EQU I PMENT^-n 


Section V ■ 




TRAINING GUIDE NOTE 


REFERENCES/RESOtipCES . ■ 


A.l 


Incubator must be of sufficient size for daily work- 
load without causing crowjding of tubes to be incu- 
bated Con^idpratTon^ for choice of inruhatnr tvfte 
must relate to reliability of operation and not to 
cost or attractiveness of equipment. 




A. 1.1 


Incubator should be kept out of drafts or direct 
sunlight in order to prevent temperature inside the' 
incubator from .changing outside the temperature 
range specified {35^ + O.S^'C). 

Power supply should be selected so that there won't 
be too many pieces' of equipment on the same circuit. 
Otherwise, circuits vjill be blQwn repeatedly. 

^ . - 


Std. Meth. 14:880 . ■ 


A.l. 2 

* 


Mercury bulb thermometer usually used in Aost incu- 

ua tui o » AcLuruiiiy tncrfnuinctcr ib av-v-cptau ic, uut^ 

it should be calibrated" against a mercury bulb 
thermometer Which has been certified by National 
Bureau of Standards. The NBS certified thermometer 

aLwavQ chniilH hp ii<6H with itc rov*'hi'f anrl 

correction chart. - ^ 


b 


A. 1.3 


Saturated relative humidity is required in-order to 
make the incubation more efficient (heat is trans- 
ferred ^0 cultures faster than in a dry incubator). 
'Furthermore, culture medium may evaporate too fast 
in a dry incubator. , 




AJ.5, 


Allow eiTough time after each readjustment to permit 

biic iiiioUuabui LU o bau 1 i iac uciuic iiia^iii^ a (icw au'* 

justment. At' least one hour^is suggested. 


■i 
* H 


A 1 6 


Tnruha'hnr tpmnpraturp ran hp hp1H miirh rlncpv* 

adjustment' i f operated continuously. Temperature 
recqrds should be kept in some form of permanent 
record. A temperature record 'book is suggested v/ith 
dall^ recordinq_of values. If a recording therrhom- 
etei^ is used,!. the charts may be kept as permanent* , 
record; if so, be sure that^the charts are properly 
labeled to identify the incubator and the period^ 
covered. . , * . , . ' *• 


1 




.uniiorm temperature {oo u ^ u.d uj is to oe main- 
tained on shelves in use. ^ 




» . • • .-. 
A.2.1 

O 6r26 * 

ERLC 


Autoclaves differ greatly in design and in method 

operation. Some are almost like home-style, 
pressure cookers; others are almost fully automatic. 
,^his Is- a subject which requires separate Ins true- 
jllon; and should be related to the exact make afid 
ifriodel jof equipment you will use in your own 
^laboratory. oc^^ 


Std. Meth. 44:881 ' • ' 
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• « 



FIELD ANDJ^ABORATORY EQUIPMENT 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A. 2.1 (Cort'd 



A. 3. 1-2 



Vertical autoclaves 'and household pressure cookers 
may be used in emergency service if equipped with , 
pressure gages and thermometers with bulbs posi- 
tioned 1 inch above the water level'. However, they 
are not to be considered the equivalent of the gen- 
eral purpose steam sterilizer recommended for 
permanent laboratory facilities. Their small size 
is inadequatcT for— large- volume workloads, and they 
can be diffifcult to regulate. 

The foil owing ^requirements must be met regarding 
autoclaves of sterilizing units: 

Reaches sterilization temperature 02rc), main- 
tains 12rc during sterilization cycle, tind re- 
quires no more than 45 minutes for complete 
cycle. 

Pressure' ai\d temperature ^gage^ on exhaust side 
and an operating safety valve. 
No air bubbles produced in fermentation vial si 
duri.ng depressurization. ' 
Record maintained on time and temperature for 
each sterilization cycle. 

Distilled water in bacteriological laboratory must Std. Meth. 
not contain substances which will prevent any bac- 
jberia from growing Hn culture medium in which the 
qtFtrlled water is used or will be highly nutritive, 
here are procedures for testing qualify of dis- • 
tilled water; but these "should -be undertaken only by 
professional bacteriologists or in laboratories where 
this is done regularly. Use only glass stills or 
block tin lined stills. . - 

Requirements for distilled water include the following: 



b. 



d^ 



14:645-49 
14:888-89 



Test 

pH . 

Conductivity 

race metal sc 
A single metal 
Total metals 

est for bactericidal proper- 
ties of distilled water- 
(StiL Meth. 14:880) 

'ree cnlorine resfdual 
Standard plate count , . 



-f^ ^ Ana-lysis Requiremen t ' 
' 4.5-a.5 , — — ' — 
0.»1 megohmi^as resistivity or 
<5.q micromhos/cm at ZS^'C 

Not greater than 0.5 mg/> 
Equa-l or less than l;t) mg/1 

,8^3.0 



Conducted f 
Monthly 
Monthly 



Annually 
•Annually 



0.0 

Less than'10,000/ml 



Mont/ly 
Monthly 



.290. 
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FIELD AND LABORATORY EQUIPMENT 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.4.1 

a;5.i-4 ■ 



A. 5.4. 4b 



A. 6. 3b/ 



C.3.2' 



pH Meter: See cited reference. 

Glassware: See cited reference on pipets and gradu- 
ated cylinders, media utensils, bottles. 

Glassware can be checked for bacteriostettic or in- 
hibitory residues by a bacteriological test proce- 
dure which, like the distilled water suitability 
test, should be undertaken only by-pro^ssional 
bacteriologists or in laboratories wher^ this test 
is done oh a regular 6'asis. " , 



Std. Meth. 14:882 
Std. Meth. 14:882-85 



FUNNEL 




FUNNEL. HOSE. AND 
PINCHCOCK ASSEMBLY 



/ 

PINCHCOCK 



GLASS TUBE 



NOTE: UNIT NEED NOT BE 

STERILE FOR MEDIUM 
DELIVERY ONLY. 



Alternately,H*^s authorized to use in "inoculation 
stick" for transfers and even for ^colony picking. -A 
precisely sized and sterilized stick ia intended ,for 
a qne-time use and, if used, eliminates the need'*f<)r 
a burner during the transfer or colony picking pro- 
cedure. Of course,, individual ones will be required 
for each tube. as colony to b6 processed to'mainta4n 
purity of culturing. Discard into a germicidal ,~ 
solution prior to discarding.- 

Also available are re-sterilizaWe loopjs used once, 
re-sterilized, and available for future transfers. 



Std. Meth. 



14:917 
14:883-84 



2DI 



-I 
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FIELD AND LABORATORY ANALYSIS 



Secti'on V 



TRAINING GUIDE NOTE 



REFERENCES/RES 



B.3 



There is no such thing as a "standard" data sheet 
for bacteriological tests. A' suggested one is, 
shown below and will be used for this'^training*' 
e)^er.cise: 





Data Sheet , ' 
* Verified Membrane Tllter Tests 


SaAiple No. 
And Date 


' Culture 
No. 


Type MF 
Colony 


L 


STB 


BG 


IBB 


EMB<^ 


Gram 
SUIn 


Remarks & 
Analyst 


?4 hr 


4flTtr 


24 hr 


45 hr 


Agar 
























































> 
































































1 












































































































































H 











































Note: Some data sheets are made to include the ^ 
verified* test with' the standard coliform MF test 
results on the same sheet. Whatever approach is 
made, however, it is important to have a place to 
indicate. the reportable MF coliform count based on 
the results of the verified test which could cause 
a count adjustment. 



This outline Was prepared by: Rocco Russomanno, 
Microbiologist, National Training and Operatiorla.l\ 
Technology Center, MOTD, OWPO, UJSEPA, Cincinati, ^ 
Ohio 45268 • ' . 
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A PROTOTYPE FOR DEVELOPMENT OF 
ROUTINE OPERATJONAL PROCEDURES 

for the 

STANDARD PUTE; COUNT 




^ as applied Irf 

WATER TREATMENT hcILITIES 
WASTEWATER TREATMENT FACILITIES 
and In the 
MONITORING OF. EFFLUENT /WASTEWATERS 



A:- 



National Training and Operational Technology Center 
Municipal Operations- ancfTralrilig Division 
'"^ OfflqebjEJilater Program Opelatlbns . 

" U. Sr-'invTronniental Protection Agency 



BA*MET.lab.WMP.3.5.78 



Rir / . ' ' -j^^f j ^ ^ 



STANDARD PLAtE COUNT 

f « 

N .FLOW SHEET 



WATER 


£ 1 ML 1 * / 


SAMPLE. 





BLANK ' 
CONTROL 



VOLUMES 
OyELJVEREO 




( 0.1 ML ] 




OPTIONAL, OR 
WHEN REQUIRED 



O MEDIUM 
CONTROL 




OPTIONAL TESTS 



PIPET 
CONTROL 




DISH 

CONTROL 

ROOM 
CONTROL 



■J 



R4CUBATE DISHES 
AT 3S«C ± O.S»C 
FOR 4B ± 3 HRS 



SELECT PLATE/PLATES ^ 
WiTH~€OLONIEl NUMBERING 
30 - 300 



CALCULATE COUNT/ML 



REPORT COUNTS A$ REOUfRED 
BY REGULATORY AGENCY OR 
STORE, IN OFFICAL RECORDS 



23^ 



'water MONITORING' PROCEokE: Standard Plate Count 



.1. Applicability of Test: 



a. In water treatment plant, ^ reservoir, and distribution line quality 
control, the objective of the test is to: 

}y provide a method of monitoring for changes ip the bacteriological 
equality of finished watisr in storage reservoirs and distribution/ 
systems, ' . • 

2) indirectly limit the occurrence and magnitude qf - Pseudomonas , 
Flayobacteri urn and other secondary pathogenic invaders that 
could pose a health risk in theliospit^il environment, 

3) reduce problems in the -deteXion of low densities of. total ^ 
col i forms due to interference by non-col i form bacteria, 

4) monitor the effectiveness of chl.ofine throughout the ^ 
distribution network ^and-pro vide a warning of^ filter effluent 
quality deterioration and the occurrence .of. collform break- , 
through, and . ^ 

5) indicate the existence of sedimeint accumulation in the . 
distHbution network t^at provides a protective habitat for 

the general bactferi'al population. . , ■ - 

Reference (1-5 above) : Is the Total Count Necessary . 'Ge 1 drei ch , E . 

• AWWA Technology Conference Proceedings, 
t - Cincinnati, Ohio, December 3-4, 1973. . ■ 

^ '7 . \ 

b. /\lthough°not currently a test requi-rement, strohg recommendations have ^ 
been made for its fu^ture inclusion or use: ' 

Acadeny of» Science . ' ■ 

National Interim Prfmary Drinking Water Regulations 
. Office of Water Supply, U. S. Environmental Protection Agency 
(pec . 1975): ^ • ' - 

.c^ Kn(JWledge\pf test procedure is- required for clanducting thq "Suitability 
, -of Distilled Water Test" which is' a -required bacteriological test 
. procedur^r 



d. ^Establishment of "base line^ general bacteriological, data in conjunction* 
'"'li^fith the coliform analysis regarding proposed regulations concerning . \ 
modification of existing disinfection practices. 

2. Brief De'scr;iption of Analysis: 



A selected aliqjuot of water sample or its dtlution is measured into a petrf 
dish and a liquified, temp.erature controlled agar medium-is added. An even' 
distribution of organisms is;accomF<lished by plate rotation .and then the ; 
plate is al -lowed to harden prior to plate inversion and incubatton at 35" + 
0.5** C for 48 + 3 hours. P]ate(s) having proper range(s) of=>5l^nies are 
counted anjd caTculation(s) m'ade to -determine the count/mT. 



I 



m ' ' ' ■ ■ 

I ; - « ■ ■ 

tfATER MONITORING PROCEDURE: ' Standard Plate Count . , ' 

3. Applicability of this Procedure:' . * . , . 

I . • a. The range of total count concentrations: ^ ' ■ 

- \ 1 ' J ' "^^^^^ ranges of .total count 

m \ If the sample volumes used are organisms covereTa^^ ' 

ir . / • V. 1 ml. p. 1 ml and 0.01 ml - 30° to 30.000/rnl 

■•* Pretreatment.of, samples in accordance with Standard Method s. 14th Ed. 
(p 904), :^ ^ 

.• ' - •• ■ . ' , " ^ • "■ .• 

I . ■ • . .: . . ^ . ■ 

J. ■ • ••■ :v. 

I 
I 

• * 

I 
I 
i 
I 



I 



* 1 



•A 



ft ^ 



I ^'^'^ilSlS^'*?^"!! informs to the Standard P^ate' Count as described ih Standard 
-Methods for the Examinatio n of Wat6r and Wastewater ; 14th fd. (197.5)7 p. ^08 . 



WATER MONITORING PROCEDURE: Standard Plate Count . 

Equipment and "Supply' Requirements ,, , - ; 

.A; Capital Equipment: . , . ,. ^ ■ . « ' - 

Autoclave*, providing uniform temperatures \ip to and Including 121° C, - 
equipped with an accurate. thermometer, pressure gauges, saturated. ' 
steam, power'*'11nes and capable of reaching required temperature wljthin 
30 mfnutes.' ' t 

2. Balance, 0.1 g sensitivity at Toad of 150 g. 

3. Incubator*, air, to operate.at 35° C + 0.5° C. • 

4. Oven*, hot-air sterilizing, to give uniform temperatures and with 
suitable thermometer to register accurately in range of 160-180° -C. 

5. pH Meter, ^accurate to at lea^t 0.1 pH unit, with standard pH reference ^ 
solutlon(s). : ' •• 

6. Water Distillation Apparatus*, glass or block ftn,. or source of distilled 
. ^ water suitable for bacteriological operations. 

7*. Incubator*, water, to operate at 45° ir+xC. 
8» Refrigerator*, to operate at 4° C. " A 

9. Thermometer, mercury bulb^ certifie'd NBS or calibrated against a certified 
NBS thermometer 0.5° intervals and have 160-180°* C ^ part of range." 

B. Reusable Supplies: . * ^ 

1. Apron or coat suitable tor laboratory. 
• 2. Baskets, wire for discarded cultures. ■ • * 

.3. Bottlei, dilution*, 6 oz. screw caps, with 99 ml volume- level etched on 
. one "side. 

, . 4.'^;BottleSfc,<^ample*, preferred characteristics being 250 ml (6-8 oz.),- 

, '«ide mouth,' glass stopper. , . ♦ . 

"SV Bdttle, squeeze type, with .disinfecting solution.^ . 
' , 6. Burner, gas; Bunsen burner type.' ^^f^ * ' 

'\ 7. CSns, pipetk alumiijp or steel; not copp#y< (If plastic, or other type of 
.prepackaged]dfspos^Pe pipets are used, this item is unnecessary.) 

8. Counter," cojpny,' Quebec type, Darkfleld model witH guide plate, hand talley. 

9. ■ Cylinder i graduated, 100ml." 

10. Cylinder, graduated, 500 m1.- ; . " 
11. . Dtift*;^ petrt, stifle, 100 mm diameter^, > 15 irni in height, with glass or 

porous tops (Preferred (presteri 11 zed, sterile one-time-use plastic tubes 
may be used). - • , • 

12. Flask*, Erlenmeyer^ 250 ml capacity.. . ."^'j' 
13., FTisk, Volumetric, 1 liter. • - ..■ ■ ~ ^ ' 

14. Pari, to receive disear<led contaminated pipets and glassw'are (must contain 
dis1fifectant~ before use) . 

15. Pipets*, ^1 ml, having, 0.1 ml increments, sterile, cotton plugged, glass or 
disposable plastic, TD type (NOT a "blowout" type)." 

16. Pipets, 5 ml, having 1 ml Increments (have 'several on hand). 

17. Sponge, for cleaning desk top. 

18. Thermometer, mercury bulb, certified NBS or calibrated against a certified 
•NBS thermometer 0.5° intervals and have -30-40° C as part of range. 



WATER monitoring' PROCEDURE: Standard Plate Count 

Equipment and Supply'lteqlM'etnents (Continued) ' ^ ' 

C. Supplies tised Up In th^ Analysis' (must be replaced when stocks get low): 

I. Cotton, nonabsorbent. 

' 2: Disinfectant, for bench 'tops. (Use household bleach so1t}«1on prepared 
according to instructions on bottle.) ^ ' . 

3. ^)1stnied water, suitable for bacteriological cultures (note distillation 
apparatus requited in capita] equipment). ^ . 

4. EDTA (ethylene dinitrilotetraacetic acid). 

' • 5. -Foil, afluminum. \ • / , 

6. Paper, Kraft. , i / ^ 

- 7. Magnesium Sulfate (MgS0^-7H20) (recoirfcend purchase of 1/4. Ib. unitsr). 

8. Pencil, wax', (recommend soft wax equivalent to Blaisdell 169T). 

9. Potassium Dihydrogen Phosphate XKHgPO^) (recommend purchase of 1/4 lb. -units). 

10. Sheet, Data, SPC. ' , 

II. Sodium Hydroxide (NaOH). 

12. Sodium Thiosulf ate (WagSgOg. 5 HgO). 

13. Tryptose Glucose Yeast Agar, dehydrated medium' (recommend purchase -of 
1/4 lb. unit). 



*Items marked are needed in quantities or require size or space allowances 
which cannot be specified KeVe, as t-heyvary according to the daily analysis 

, schedule. As a rule-of- thumb; space/size or quantity .requirements .should be 
at least 3 times the normal daily requirements. For further information on 

.specifications for equipment of supplies, see the Microbiology Section' of 
the current edition of Standard Methods for the Examination of M^6r and 
Wastewater. . ' ^ 



1^ 
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WATER MONITORING PROCEDURE: Qf.n^..^ m.^. r.-.n.. • ' 

• * . ' ^^*^ 
* . t " 


^OPERATING PROCEDURES 


STEP sequence" 


IIIFORMATIpN/OPERATING GOALS/SPECIFICATIONS ' 


TRAINING 
GUIDE NOTES 


A. Pre-Test Procedures 

1 • 35® C incubator 
* , set-up, adjust- 
ment 

> 

< 

i 


1. Place 35° C incubator in 
permiinent location. - 

2. Install thermometer, 

a 

^. Install shallow pan of 
water in bottom of incu- 
bator. 

4. Connect incubator to 
electric power source. 

5. Adjust temperature until 
stabilized at rtequired 

" temperature, \^ 

6. Operate bacteiriological 
• incubator continuously. 


Aa. All pretest procedures comp1ete?"before starting 
other first-day procedures. , , 

la. Out of drafts' or^pl aces where it wiTI be in direct 
sunlight part of day. 
^1b. Location, convenient to laboratory benchr 
1c. Convenient source of electric power. 

2d. Thermometer functions at least in 30° - 40° C 
.range and has intervals of 0.5° or less indicated 

Meet|^NBS. standards, v ^ 
2b. Loc£itT)qn ^ould be central in incubator. 
2c. Mercury bulb thermometer should be fitted With' 

cork, or %ubber stopper and mounted in small ' 

bottle filled with liquid (glycerine, water, or 

mineral oil), .... 

3a. In'tnost laboratory incubators a^pan having about 
J^quare foot of area, with water aboutM inch 
'^deep, is satisfactory. 
3b. Maintains condition of saturated relative humidity, 

required in bacteHoloqical incubator. 
^3c. Requires- daily check, with addition of water as 
necessary, to keep water in pan at all times. - 

4a. Many incubators hav^ pilot light to vindicate , 
power turned ON. 

5a. Manufacturer's instructions for method of 

temperature adjustment.,. 
5b. Operation must be at 35?+ 0.5° C^ 
^^S^^^AH^vTaboiH;! ho^ between adjustments, ,j 

6a. Requires daily c^^lack wj th wri tt^n temperature 
record, with adjustmtent and water addition as » 
.necessary. \ 

^ ♦ 

* 


V.A.I 
(p.. 7-45) 

V.A.1.1 
(p. 7-45) 

V.A.I. 2 
(p. 7-45) 

* 

V.A.I. :3 
(p. 7-45) 

V.A.I. 5 

(p. '7-4^ " 

V.A.I. 6* 
(pr. 7-45) 

• ' 300- 
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OPERATING PROCEDURES 



':'^EP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A. Pre-Test Procedures , 
' (Continued) - • ' ^ 

2. Water bath incuba- 
j tor setup, adjust- 
ment 



-V 



ERIC 



301 



k Place water bath incubator 
in permanent location. 



2. 'Put' water in 'water bath, 



3. Install thermometer. 



4j Conoect water "bath incu- 
bator to electric power 
source and turn ON. 

5. Adjust temperature un^l 
. stabilized at required 
temperature. 



6. Operate water bath incu- 
bator" con ti n uous^y . 



la 
ib 



J" 



Ic. 
Id. 



On bench or .table surface. 

Out*bf drafts or place in which it will, be, in 

direct sunlight part of day. 

Location convenient to laboratory bench.* 

Convenient source of electric power. 



2a. Distilled or deionized water preferred, tap water 
accepted, 

2b. Water must be deep enough' that when a flask of 
medium is placed in the water bath the water is as 
high as the medium inside the flask. Yet it must 
not be so deep as tojet the -flask float or reach 
the cap or closure. ' \ . 

3a.' Functions at least in AO** : 50'' C range, ^teets 
, NBS standards. Have at l^ast 0.5** C increment 

. markings* • 
3b. Most water baths provide for corner location of 
t|).ermometer (for protection from breakage). 

4a. Pilot light should come on. 



5a. Manufacturer's instructions. for location and 

method of temperature adjustment. , • 
5b. Operation must be at 45° + l.O"* C. 
5c. Allow about 1 hour between" adjustmen,ts. 

?*► ^ 
6a. Requires dally check with written temperature 

record, with adjustment as necessary. 
6b. Requires daily check of water* level and addition 

of more as needed. 
6c. With .tap water in water bath* may require periodic 

scum removal from inner walls. 




7-9 302. 



WATER MONITORING PROCEDURE: Standard Plate Count 



7-10 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING ' 
GUIDE NOTES 



A. Pre-Test Proaedures 
(Continued) 

3. Oven, sterilizer 
setup I ^ 



4. Autoclave setups 



1. Place oven sterilizer in 
permanent location. 

» 

2. Install thermometer. 

Vs. 



3. Connect oven -sterilizer to 
ppwer source and turn on. 

4. " Adjust temperature to 
•stabilize at required ■ 

temperature. 

5. Operate oven sterili;ser 
only when needed. Tur,n 
off when not, in use. 



1. Install and operate auto- 
clave according to manu- 
facturer '^s instructions. 



la. Convenient to source 'of electrix power; usually 
on table or bench. ' ' * ^ . 

2a. Should 'indicate the 160^ - 180^ C range, be 
accurate within this interval, and be marked in 
1.0 degree- intervals. Thermometer bulb is withirr 
a cylinder filled with a fine sand and positioned 
on the center shelf of chamber. 

i - 

3a.' Usually has pilot light to indicate power on. 



4a. Operated as near to ]70^ C as possible; not lower 
than 160 nor higher than ISO^'^C. Check to verify 
•that the 170*^ C temperature is reached and is 
maintained Withirfi lO"" for d^ 2 hour peribd. 

5a-. Turned ON in advance of need to permit reaching 
, required temperature before introducing material 

to be sterilized. ' 
5b. Oven sterilizer used tp sterilize dry glassware, 

jDetal objects. - ^ ^ . r 

5c. Oven steif41izer NOT useiUidLth culture media, 

solution, plastiHZ^xHflJber objects, or with 

anything corftaining or including these. 
5d. Pap^-wrapped glass pi pets may be s,terili2t6d in. 

oven sterilizer. 

^ > 

la. Autoclaves extremely variable in design and 
operation; also, potentially dangerous. - 

lb. Used to sterilize objects made of, or including-^. 
Ijquids; rubber, culture media. 



V. A. 3.1-5 
(p. 7-46) 



'. r 



V.A.4.1 
(p. 7-46) 
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WATER MONITORING PROCEDURE: Standard Plate Count 



OPERATING PROCEDURES 



A.> Pre^^Test Procedures 
(Continued) 



,5. Water distillation 
equipment setup . 



6. pH meter 
operation 



7, ^Glassware 
'preparation 



30 0 




STEP 



SEQUfi 



CE. 



1. Install and operate In- '' 
accordance with manu- 
facturer's Instructions. 

« 

Z\ Operate continuously or 
Intermittently as required 
to maintain adequate 
supplies of distllletT^ 
water. 



1. Have unit available, affd 
op'era'tlonal . 



J. Wash all glasswai^ In hot 
detergfent solution. 



2. Rinse at least once In 
hot tap. water. 

3. Rtnse In distilled water, 
at lea^t 6 successive 
times. 



IMFORMATION/OPERATING gOALSySPECIFICATlQNS 



Tc. Glassware, max be autoclave sterilized but must be 

dried afterward, \ 
Id. Most plastics NOT sterilized in autoclave; 

plastics usually* require chemical sterilizers, 
le. Autoclave usually operated at 121° C for-15 min. 
1^, Sterilized media myst be removed from autojclave 

as soon as p6s:Sible after autoclave is reopened. 
. i 

^la. Must produce 'distilled water meeting quality* 
requirements for bacteriological tests. 



2a. Reserve supplies kept in 'borosilicate glass 
c^jrboys.dr in plastic carboys made of material 
which will not dissolve .sub^^jmces which will 
affect growth of bacteria. ^ 

2g. Same distillation apparatus used , for bacterio- 
logical purposes may be used for chemicaT 
reagents.' ^ 

la. Unit.for.pH check on finished culture media, 
lb. Used in preparation of '^stock solution of 
$ potassium dthytirogen phpsphate. 

la. Nontoxic deterjgent. 

lb. Be sure all contents and markings are washed ' * 
•away. > , 



TRAINING 
GUIDE NOTES 



V.A.5.1-2 
(p. 7-47) 



.V.A.6.1 * 
(P-.7-47X 

V,A.7.^-4a- 
(p. 7-47) 
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WATER -MONITORLNG PROCEDURE: Standard Plate Count 
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OPEI{Af|NG PROCEDURES 



A. Piift-Test Procedures 
(C&itlnued) 



8. Chtepiical .solutions 
, prd^aratioa for 
. ■ saniDle bottles'. 



STEP SEQUENCE 



4. .Dry in air. 



Sodium Thiosulfate 

1. Weigh 10.0 grains of sodium 
thiosumte (NagSgOg-SHgO) 

2. Dissolve completely in ' 
50-60 ml distilled water. 



3. Add distilled water to . 
bring final volume to 
100 ml." 

4. Transfer, to labeled' bottle 



EDTA 

5. Weigh 15.0 grams -of E"DTA. 



6. Dissolve completely in 50- 
60 ml Histilled water. 

7. Add distilled water to 
bring the final volume to_ 
100 ml. 

\. Transfer to labeled 
clean bottle. 

/ / 



IflFORMATIOI^/OPERATING GOALS/SPECIFICATIONS 



4a. 
4b. 

la 
.lb 
2a 



No Visible spots or scum; glWs shbuld be clean, 
and sparkling. i 
Glassware suitable for use ii\ bacteriological 
operations. \ 



\(Jsed for dechlorination of samples. Not required 
(but not -detrimental to) for unchlorinated samples 
Use of trip balance accepted. 

100 ml graduated cylinder s factory. 



4a. 



5a. 



.Labeled as .sodium thiosulfate-; dated; 
preparer's name; and stored in refrigerator. 



Used for, water samples highfin copper,. zinc, or 
^eavy metals'. Normally not|necessary for most 
treated water supplieii:^ m .-, \ 
Use of trip balance acceptect. 



5b. 

6a.' A lOO^ml graduated cylincller is satisfactory 



8a. 



Labeled gis 15% ethylene 
acid;(EDTA); dated; 
in refrigerator. 



di ni tri 3x)te traaceti c 
preparer's name; and stored 



- ERIC 



TRAINING ^ 
GUIDE NOTES 



V.A.7.1.4b 
(p. 7-4/) 



3 



0^ 

'J ^ • 









• 


. 'WATER ^MONITORING PROCE-DURE: ' S^^rd Plate Count' • 


\ 

■ \ ; • ~ 


c 

• 


OPERATI^NG" PROCEDURES ' 


STEP SEQUENCE 


I NFORMAT I ON/OPERAt I NG ' GOALS/.SPEC I F I CAT IONS 


TRAINING 
GUIDE NOTES 


A, Pre-Test Procedure 

/rnnf^niioH^ 




o \ 

\ . 

r 




9* Sample bottle 
• preparatlpn 

* ■ \ \ 

■ r ■ ' 
\ 


K Deliver OJ ml or ^jnl * 
of 10% sodiam thiosulfate 
Solution to each sample 
bottle, , (J '"ml to 4 ounce 
or 120 ml size and ,2 ml , 
,to D**o- ounce ^or tou mi 
size). 


la; Use ? mVplpet,^ " ^ * \ 

Provides adequate sodium thidsulfate for 
neutralizing chlorine in sampte, 

Ic, Return stock sodium thiosulfate^. solution to 
refrigerator, \ • 

• - - ^ 


V.A.9'.l-6 
(p. 7-48) : 


> ,^ ' — ' ~* 
* % 


? Hoi 1 uov* ^ *ml nv* A ml 

c« uciivcr iiH or m< or 
15% EDTA solution to each' 
, sample bottle (♦S ml to 
. 4 ounce or 120 ml size and 

250 ml size). 


2a, Us?' I mt pipet, 

■2b, Provides adequate EDTA chelating agent for metals 
in sample. Not necessary for sample whicfi'does 
, not contain 'copper, zinc-; or heavy metals. 
2c, Return stock solution of^DTA to refrigerator; 






j« ridLc Luver on sampie 
bottle. . / 






\ 

\ 


4. Place pape^ or metal. foil 
Luver uver DOvtjc ccip^Qr 
Stopper, 


4a, Projects opening of sample bottle from accidental 
contamination. 


, - > 


\ 

^ ' \ ■ ' 


•5, Sterilize sample- bottles 
In sterilizing oven. 


5a» Onehourat 170° C. (SeSr^A.S). , 




6. Store sample bottles- In 
clean, dry place until 
used, * ^ 


■ • • • ; 1 ' . ■ ■ 




10, Pipet preparation 


.K Inspect pipets to.be pre- , 
Dar^d for u^ei dl^rard and 

destroy all having- cKi^)ped 
^or cracked tips or- tops,. 


la. Cleanliness- of pipet must be equivalent to 
glassware, ^ . • . ' ' 




^ *• 300 ' . 
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OPtRATING PRCCEDURES 


• 

STEP 'SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAlNItJG 
GUIDE NOTES 


Pre-Test Procedure 
( Continued). 

\^ 


2, Insert plug of non- 
absorbent cotton into 
mouthpiece of each clean, 
dry pipet. 


2a,^ For. protection of user ^en pipetting sample. 

2b^. Cdtt5n^-plug must be tight enough to prevent easy 
removal, either by the pipetting action or by 
handling, and yet loose enough to permit, easy 
air movement through the plug. 


V.A.10.1-6 
(p. 7-48) 

( 


' ( ^ 


3. Place a laver of alass 
woof or several layers 
of paper padding in bottom 
of pipet can. 


3a. For protection of pipet delivery tfps within ^can. 


t 




4. Place 18-24 pipets in each 
pipet can, delivery tip 
down . 


4a. Orientation permits removal* of steri le pipets from 
can without contamination by user. 






5. Sterilize cans , of pipets 
in oven. 

< * , 

6, Store cans. in clean, dry 
place until used. Mark 

1 cans as 1 ml sterile 
pipets. 


Sei.J hoCir at 170'' C. ,{See A,3 of procedures). 
6a. Laboratory cabinet or drawer recommended. 

/ • / 

i 






7. When can of pipets is 
opened for first use, pass 
the exposed erUls, of the 
pipets through flame, 
.slowly. 


7a. Burns off excess cotton sticking out of pipet 

mouthpiece. * 
•7b. Cover kept on i:an at all times except when 
samples are being inoculated. 

> 


V.A.10.7 
(p. 7-48)^ 


11 • Plate count agar , 
/ preparation 

(tryptose glucose - 
j^east^ agar) 


Weigh 2 A grams of de- 
[ hydraied plate count 
agar. Cover bottle of 
medium lightly after, 
removal. 


la. Dehydrated media can take moisture out of air 
^ (hygroscopic). 

lb. Discard caked media;^ use only dry powder. 


(' 


» , 
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WATER MONITORING PROCEDURE; Standard- Plate Count 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A. Pre-^est Procedure S 
(Continued) 



c 



313 



2. Dissolve in 100 ml of, 
distilled water. 



3. Close neck of flask with 
< a plug of non-absorbent 

cotton. Cover with a 
cap of jaluminum foil . 

4. Sterilize in autoclave. 



Pour a sinall amount of 
medi_um„06 mis) ihto a- 
small petri dish or clean 
container. 

So 

Cool hot liquid medium to: 

A. Room temperature and 
place in storage area. 



2a. Distflled water meets suitability requirements. 
2b. Use 250 ml Erlenmeyer flask with foil cap. , 
2c. Use flowing steam (100° C) or boiling water to 
dissolve.' Some autoclaves can be adjusted to give 



V. A. 11. 2b 
(p. 7-48) 



See manufacturer's 



instruc- 



2d 



flowing steam mode, 
tion manual. 

Do not prolong .b|i-Hng or, exposure to stealm. 
Agitate frequent when boiling is used to 
prevent burning. Boil for 1 minute. 
2e. Expose to .boiling, or steam only until agar! in 
medium has dissolved. • • 

3a. Cotton tight enough to support weight of flask 
but mt ctoo tightly packed to resist easy re- 
moval . 



4a. Within 1 hour after medium prepared. 

4b. Sterilization at 12r £ for T5 minutes. 

4c. Medium must be removed from -autoclave as soon as 

possible after p.ressure h?is returned to normal. 

Use "slow-vent"^ (liquid cool) mode of steam 

removal . 

4d. Total elapsed time from time of placement in - 
autoclave to removal after sterilization* must 
not exceedi 4d mi nutes . ~ 

5a. Use sterile (aseptic), handling techniques to 
. prevent medium contamination. Recap f\ask 
quickly. ^ ' ^ " 



6. A. a," If medium is to be used for future tests. 
e-.A.lj. tf:jiiore -than three hours will elapse before 
test procedure. - . 

6.A.C. t^lace'fn refrigerator (4°). 



V.A.11.2b 
(p. 7-48) 



y.A.ii.e.A.c 

(p. 7-49J 
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OPERATING PROCEDURES- 



/\. Pre-Test Procedure 
(Continued) 



12. Dilution water 
. blanks preparation 



STEP SEQUENCE 



B. 44-46° C in water j)ath, 



7. Check pH of grgM^- 
medium in dtsh f^ee 1l.5) 




1. Prepare stock solution of 
potassium di hydrogen phos- 
phat^ (KHgPO^); dissolve 

'34:0 ^rams of the KHgPO^ 

in 500 ml distilled water. 
Adjust to pH r.2 with 
IN NaOH; and dilute to 1 
, liter with distilled water 

2. Prepare stock solution of 
magnesium sulfate (MgSO^. 

JHgO) by dissolving 50 

grams of this chemical in 
500-^00 mis of distilled 
water and,^after complete 
dissolving? bring the 
final volume to 1 liter In 
a volumetric flask. 



^ INFORMATION/OPERATING GOALS/SPECIFICATIONS 



e.B.a. Hold for no long^ than 3 hours. 
e.B.b. If not used within the above time interval^ 
cool to room temperature and place in 
refrigerator. (See A. 11. 6. A. c.) 

Should be pH 7 + 0.1. Probe(s). of pH meter can 
be inserted \y\ medium. 
Record pH in Quality Control records'. 
Discard plate after pH check. 
Medium will usually be within pH requirements. If 
not, reiSfct prepared medium anit check procedures, 
glassware, etc. for abnormal 1 ties, prepare^a new 
Jot of Standard Plate Count medium when the 
cause has. been found (glassware witl> acid residue, 
poor water supply, etc.). 



7a. 

7b. 
7c. 
7d. 



la. 

lb. 

Ic. 
Id. 



be measured in -500 ml 



KH2PO4 



for^ 



Distilled water may 
graduated cylinder. 
Finished solution labeled "Stock 
Dilution Water." 
Stored in refrigerator. ^ 
Discird stock solution ^and prepare new solution 
If mold appears. 



TRAINING 
GUIDE NOTES 



V. A. 12.1. Id 
(p. 7-49) 



WATER MONITORING PRdCEDURE: Standard Plat? Count 



OPERATING PROCEDURES 



STEP SEQUENCE 



information/operatiXg GOALS/SPECIFICATIDNS 



TRAINING ^ 
GUIDE NOTES 



A.' Pre-Jest Procedure 
(Continued.) 



13. Petri dish 
preparation 



3. Prepare working solution 
of dilution water by add- 
ing 1.25 ml KHgPO^ - 

and 5 ml of the magnesium 
sulfate stock solution to 
each liter, of distilled 
water to be made up as 
dilution water. / 

4. Deliver enough working 
solution to each dilution 
water bottle so that after 
sterilization the bottles 
Will contain 99 + 2 ml of 
dilution water. 

5. Place caps on dilution 
bottles loosely. " 

ST^Sterilize in autoclave. 



7. Promptly remove from auto- 
clave, tighten bottle caps 
cool to^Toom temperature. 

8. Store i-n cool place. 



1. Cl^an and dry dishes; 
sterilize. 



3a. 

3b. 
3c. 

4a. 



isVa 



5 ml pipet satisfactory Vor 1 liter amounts of 
dilution water. 10 ml pipet better when several' 
liters are being -made. ' 
1-liter graduated cylib^ satisfactory for 
measurement of distilled water. 
Use separate pipets for each solution to prevent 
contamination. • 

100 ml graduated cylinder ordinarily satisfactory 
Pipetting machine desirable but not mandatory. 
Amount cannot be stated exactly, as sterilization 
evaporation differs from pne autoclave^ to another. 
CommonTy, about 102 mis are required. 



6a. 15 minutes at 121* 
steam evacuation. 



C. Use "slow-vent" mode of 



8a. Dilution water ready for use; May be stored 
Indefinitely in screw-capped bottles. 

la. If petri dishes are glassware, they meet re- 
qulrenibnts as previously described. Sterilize 
at '15/15 in the autoclave or T70** for 1 hr. in 
the oven. . Glass dishes may be sterilized and 
stored in stainless steel or aluminum cans or 
wrapped in Kraft paper before sterilizing. 



V. A. 12.4 
(p. 7-49) 



V.A.12.5. 
(p. 7-49) 

V.A.12.6 
(p. 7-49) 



V.A.12.8 
(p.. 7-49) 



31' 



OPERATING PRCCEDUIjES 


STEP SEQUENCE 


^ INFORMATION/OPERATING GOALSASPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A- ^re-test Procedure 

0/ Tnn f ^ n 1 in H \ 

• 

14. Jinai equipment 
and supply check ^ 


0 

. L Check readiness 

equipment and supplies 
^ before starting sample 
^'examinations J , 

— — 


lb. If Petri dishes are plastic and presterilized 
as purchased, they, are used directly as taken 
from the packaging for single use only. 

la. Check^^general <'11st;- of equipment and supplies. 




♦J?- First Dety-Proceduresi: 

1. Equipment 
malntenande 

2. - Sample oCoTlectloti 

* * . J 

♦ 

V 

* • 


V 

1. Check, record, and adjust 
Iticub^tor temperature^ . • 

1^ Co^lecj: sample. 
» 

6 

f * 

2. Record the on-site 
sampling Informations. 

3. Transport sample to 
labora,tory. 

I • • . 

<» 


i * 

) ■ - ' 
la/ Location as determined by requirements 
lb; Sampling method? as described in. Standard Metl^odr. 

^ ■ V ' ^ . • ' / 
2a. Most T)rganl2a-t^ons have sample tags which at 
least Jn,alude: » . . . 
Date of Sampling - * • " 
Time of Sampling 
Sample Locaton ' 

, ' Collector* s^ame* - ^ 

* • • 

3a> Ideally under refrigeratitfn (below lO*" C) or in 

iced condition. 
3b. If unrefrigefated, the maximum tinfe allowable 

between "col lection and examination is 8 hours 

INUit. ine maximum transit time is 5 hours).- 
3c. If extended .holding time is unavoidable, maintain 

temperature below. 10*" C and do not exceed 30 hours 

be^en collectiorf and examination. 


• 

t 

: \ . 
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WATER MONilORING PROCEDURE^ Standard Plate Cour^t' 



WATER M0Hl>)RIN6, PROCEDURE: /Standard Plate tount > 



OPERATING fRCCEDURES 



.STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIOfcS 



TRAINING 
GUIDE NOTES 



' B. F'irst Day Procedures 
(Continued) ' " 

3. Preparation of 
data sh^et 



-41 



\ 



ERIC 




1. Fin In data sheet to 
show sample Information. 



2. Select sample inoculation 
volupies* 



3^^ Enter Information In 
. * laboratory data shefet 
for sample' volumes ♦ 



la* Required information should be on sample tag* 
nb\ Most data sheets record:' 
• Infbrmation as in B*2*2a 
^ Name of Analyst 

Laboratory sample Identification 
Time of 'Start, of Analysis* ' 

2a r For purposes of this WMP (Water Monitoring 
Procedure),. sample volumes of 1*0 ml; 0*1 ml, 
and 0*01 ml are required"* 
2b**Above volumes are recommended for drinking water 

samples* - ' 
.2c* Sample^ other thart drinkiag water 'may require 
,K1gher dilutions (Ex. 0*1; OvOl; 0*00]). 



3a^l 



SaXShow sample iroculation volumes in milliliters 
(mis) or deciiral amounts* (1; 1/10; 1/100) 
(See VILB.3). 




-.1 - 




48 hr 


/ 














































Ml 

























VlI.B.3 
(p. 7-53) 
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WATER MONITORING PROCEDURE: Standard Plate Count 



OPERATING PROCEDURES 



STEP SEQUfNCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



.TRAINING ' 
GUIDE NOTES 



B. First. Day Procedures 
(Continued) 

4. SPC medium 
preparation " 



5, Laboratory bench 
disinfection 



- 6,..AssLenTbly of test 
^ rgJl^ted materials 



!• Prepare or have available 
suffidlent SPC medium. 
If medium is* taken from 
refrigerator: (AJ1.6,A) 

A/ Melt medium, — 



B» Cool to 44-46° C, 



If from Water bath:. 
(A,11,6\B,) 

C, Check t|iat medium has 
not been incubated 
excessively,' ' . ■ 

1, Disinfect laboratory 
bench; wipe dry, 



l.A,a, Melt by exposure to .flowing steam or by 
placing flask in IflMing water, ' 

l.A.b, Heated only until fully liquified^ DO NOT 
RESTERILIZE, 

1,A,c, Only one remelting is authorized;, discard if 
not used, 

l.B,§, flace in water tjatli until^at temperature 

n* to 20 minutes fjor the' TGO ml preparation), 
1,8, b. Medium must not be^lfeld in incubator for over 
. 3 hours., ' ' 



hCa: Medium must not be held In incubator for 
over 3 hours, ' 



3' Sponge and 'disinfectant; paper toweling. 



{ 




~B6, Consult general list of. equipment and supplies. 



V 



WATER MONITORING PROCEDURE: Standard Plate Count 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



B. First Day Procedures 
(Continued) 



1. Label 8 sterile petri 
dishes for'SPC Test. 



<2. Select and label a 
a representative 99 ml 
dilution blank. 



.ERLC; 



32^ 



la. Three sample volumes run in duplicate, 
lb. Label with wax pencil as follows: 




LABORATORY 
NUMBER 



BLANK 

jg^ONTROL 



MEDIUM 
CONTROL 



ICi Does not include "optional tests." 

2a. Representative of a "batch" of steritized bottles 

which were prepared and sterilized together. 
2b. Select one which has meniscus above calibration 
* mark, or, if all bottles ar^ below mark: 
Transfer, by using aseptic (sterile) techniques, 
"batch" water from one bottle to another to 
above calibration' mark (approx. 1/8 inch above). 
^2c. Label bottle witK assigned sample' number and 
3 0.01 dilution volume:* ^ ' 



MENISCUS 




1" 
8 



V.B.6.1C 
(p. 7-51) 



32G 



7-21 



WATER MONITORING PROCEDURE: Standard Plate Count 



7-22 



' OPERATING PROCEDURES 


STEP SEQUENCE ^ 


I NF0RMAT I ON/OPE RAT I NG GOALS/ SPf C I F I CAT IONS 


TRAINING 
GUIDE NOTES 


B. First Day Procedures 
(Continued) 




• ♦ 




?• Sample inoculations, 
dilutions, and 
pouring 

<> 


1, Agitate sample bottle, 

2- FilKl ml pi pet with 
sample from sample bottle. 

\ ' - 


la. At least 25 shakes over space of ^t least 1 foot 
in 7 seconds or less. 

2a. Do not place pipet tfp more than 1 inch below 

surface of sample.- , " ^\ 
2b. Do not wet cotton plug. 

2c. Line sample water Itne with "0" marking on pipet. 

2d. Touch off any droplets along inside pf bottle 
before removing pipet. Do not touch outside of 
sample bottle. ' ' 

2e. Close sample bottle; retain on bench for lateruse. 


I.B.7J 
(p, 7-40 




3. Place 1 ml volume in petri 

dishes label ed^ 1,0 ml 
• (two dishes ).\ 


3a. Do not perform test in direct sunlight. 
3b. Allow dishes to be opened only enough to insert 
pipet easily. 

COTTON PLUG -^5^ I 

-J — . • « ^-d^^^^ 1 1 








_ / ' 1 





TOUCH BOTTOM OlSH 



\ 



1 ml PIPET 



WATER MONITORING PROCEDURE: Standard Plate Count 



OPERATING PROCEDURES 



T 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



B. First Day Procedures 
(Continued) 
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4» Place 0.1 ml volui 
petrl dishes lal 
ml (two dis 



'5. Pour the four dishes/ (two 
1.0 ml and two 0.1 ^1). 




3c. Pi pet 1.0 nrt volume into dishes. 'When volume 
has been/delivered, touch off once any remaining 
-dropT^against a dry spot on the dish bottom and 
witjKlraw-pipet^ ^ , • 
3d, prpipet becomes contaminated touching bench; 
pouching outside-of petH dish;* touching hand; 
5tc.; discard and replace with a sterile one; 
repeat step. 

3e. Close petri dishes immediately. ^^5;^ — ^ ' 

4a.. Repeat steps 3b"- 3e using the same sterile pipet 
but usijig a 0.1, ml volume and not retouching the 
plate, 

4b. Any convenient 0.1 ml volume located between the 
0 and 1.0 ml graduations is acceptable. 



' 0.1 ml 


0.1ml 


0.1 ml 






O 


o 


o 


o 




hi 






CO 



5a. Use SPG medl urn -from either B.4.TA-B or B.4.1C'. 
5b. Quickly pour 10-12 ml of the melted (44-46" C) . 

SPG Into each of the'fpur dishes. 
5c. Avoid splashing of medium. ' 
5d. Open cover of dish only enough to allow ease of 

pouring of medium. , S/ 

5e. Gently "swirl" eafih of the four dishes 'to obtain 

distribution of bacteria within the medium. Keep 

pl-ates on bench whi.le moving. .• * " 



330 
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OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES- 


B. First Day Procedures 
(Conttnued) 

• 

N 

\ 


/ 

6. Prepare blank control 
plate. 

• # 

7. Prepare 0.01 (or 10'^) 
dilution: 

• • 

• 


5f. An acceptable "swirling" sequence could be a's 
follows: 

■ d ; (g) - ^ • 

. \ 2 3 4 

Do not allow ijiotions to splash medium on cover of 
dish. If this occurs Ve-inocul ate another dish. 
5g. Allow plates to remain on bench to "harden" 
without disturbing. ^ 

6a. Use previously labeled sterile petri dish "blank , 
control" (316 BC). 

6b. Using a sterile 1 ml pipet, remove water from the 
dilution blank after shaking as previously ' 
described, until the meniscus 'is even with the 
etched marking on the blank ^(See B.6.2.2a-c) and 
place this water into tfie blank control place. 
Cldse blank and retain foMFurthefr requirement. 

6c. Using techniques as in B^b.Sa-g, prepare blank 
control, plate. 

7a. Shake sample bottle using agitation method 

previqusly described. 
7b. Using a sterilevl ml pipet, a.dd 1 ml from the 

sample bo,ttle to the 99 ml dilution blank which * 

was prepared in B.6.6b. ^ Discard pipet. 
7c* Shake the dilution blank*. Proper agitation ' 

previously 'described. 

^ V 


III.B.7.5.5f 
(p. 7-42) 

* 

• 
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i 
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OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALSVSPECIFICATrONS 


TRAINING ^ 
GUIDE NOTES 


B. First Day Procedures 
(Continued) . 


8. 


Place 0.01 ml volume in 
dishes labeled 0.01 ml 
(two- dishes). ' 


8a. Using .a 1.0, ml' delivery volume ^with a sterile 
pipet, follow the previous steps to place 1 ml 
volume in dishes from the dilution blank. Touch- 
off droplet against a dry spot. Close petri 
dishes. (Steps B.7.3.b-e). 






9. 


Pour the two 0.01 dishes. 


9a. Use previously learned stepS, for pouring 

(B.7.5.5.a-g). . . * 






no. 


Pour the MC (medium 
control ) jjlate." 


10a. Use previously labeled sterile tiish (316 MC). 
10b. Pour 10-12 ml of SPC medium into dish. Clos6 

dish immediately. 
10c. Allow to harden. "Swirling" is not necessary as 

MC plate does not use sample. 


* 


8. Incubation of 
plates 

» 


1. 


Collect all of the 
hardened plates. 


• 

.la.- Eig[ht plates should be ready for further process- 
ing (6 test plates; 2 control plates), 
lb. Allow no' more than 20 minutes to elapse from 

. beginning test to collecting these plates. 
Ic.^ Hardened plates can be inverted (turned over) 

' without* flowing from fioced position. 


* 


• *■ 


2. 


Place inverted' plates in ' 
35^ C incubator^ 


2a. Plates inverted to prevent condensation droplets 
from spreading on and causing irregular growth 
to occur on surface^of medium. 

2b. Uo not cj^d dishes in incubator. ,No ir.ore than 
four hig^nd no touchfng of stacks with other 
stacks or top or sides of incubator? 

2c. Incubate for 48+3 hours. - 


. «■ 

4 
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OPERATING PROCEDURES 



STEP SEQU^CE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



, TRAINING 

•i;uiD€ n6tes 



C. Third Day 
Procedures 

1. SPC colony 
counting 



1. Retrieve all plates from 
incubator (8).^ 



2. Count control plates. 




335 



la. Bring to lab b¥hch where colony countj;ng is donp. 
lb. Assemble plates by sample valume 



2 
2 
2 
'1 
1 



Vml 
0.1 ml 
0.01 ml 

MC " 
BC 



\ 



2a. Both MC and BC plates' should show no bacterial 
growth. Occasional growth, -such as less than 
2 colonies, can be toleratisd ^s chance 
contaminants. 

2b. View plates with- the Quebec Colony ^Counter. 
Good resuT-ts are achieved (author method) by 
removing dish .cover and placing dish on guide 
• plate and then .adjusting magnifier lens. 



LENS. MAGNIFIER 



ADJUSTING KOD 




REMOVED 
COVER 



DIRECTION OF 
LIGHT SOURCE 



2c. If control plates are acceptable, proceed to the 
plate counts. If control plates ^are unacceptable, 
review procedures and/or discard contaminated 
ma'terials and abort test until fresh m^iterfal^ 



-are prepared for a fresh s^ampling. 



III. C. 1.2.2a 
(Ps 7-42) 



V.C.2.2b ^ 
(p. 7-51) 
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OPERATING Pi<CCEDURES 

- 



STEP SEQUENCE 



INFORMAtwOPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C, Third Day 
^ Procedures ' 
(Continued) 



3. Count test plates, 

\ 



3a. Scan the 3 pairs of plates for the ones which fall 

between 30-300 colonies/plate. 
3b, With practice these cari be easily ascertained, 

but, with the new worker counts would have to be 

made when uncertain until this skill. is acquired. 

Example: . * > 



J.O ml 

volume' 



0.1 ml 
VOLUME 



0.01 
VOLUME 






TOO NUMEROUS ACCEPTABLE 



TOO LOW 



4. Record counts on dat^ 
sheet. 



4a. Since a numbet of situations' can be found relajted 
to counts, the possibilities are shown below: * • 

\ Plates having *30r30d colonies 

SMple 

yoluM 



/ 


TV 





























1 



NOTE ; xJN Indicates Too ;Ny^nerous ( ^300) 

• counts w^'l voltime will be>used for 
palcula'tions. . < - , " f. 
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OPERATING PROCEDURES 



STEP SEQUENCE^ 



INFORMATION/OPERATING GOAtS/ SPECIF I CAT IONS 



TRAINING 
GUIDE NOTES 



C. Third Day 
Procedures 
(Continued)' 
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4b. 



No plate with 30-300 colonies 



i^olume 


48 h 


/ 












&/ 











































h NOTE : Counts of O.V volume will be usecf for 
calculations sijice they aa CLOSER to 
the limits. / 

4c. All plates with fewer than 30 colonies 



Volume 


48 hr 


/ 


















A/ 











































NOTE : Cewits of J ml volume will be used for 
calculations since they are the , LOWEST 
^ dilution plated (largest sample volume) 



340 



WATER MONITORING PROCEDURE; Standard Plate Count- 



OPERATING PROCEDURES 



STEP SEQUENCE" 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Thif'd Day 
Procedure ' 
(Continued^ 



.41 



4d. 



Plate with no colonies 





if 




/ 






-§- 












M 






o 


















o 





















4e. 



NOTE i Counts of 1 ml volyme (LARGEST VOLUME) 
will, be used for calculations. • 

< All plated greater than 300 caloftles 



Suplt 



4e 



NOTE: Counts of 0.01 volume (SMAUE'aT VOLUME) 
will be used for calculations. 

S 
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OPERATING PROCEDURES 



STEP SEQUENC? 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Third Day 
Procedure 
(Continued) 
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4f • " Crowded plates using Quebec Counter to 
estimate Case #1 : ' 



Less than 10 colonic, per square cm 



**?tx^here 



^There are l^s thtin 10 colonies per square cm 
wUCT'the numBer of colonies is less than 10 as 
the dish is viewed in the counter and one 
representative square* is counted: 



^^tRtdish 




VIEWING 
WINDOW 
W/GRIDS 



NOTE: 7 COLONIES IN CENUJHSaUARE 



. s 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFQRMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Third Day 
» Procedure 
(Continued) 



-1 



34^ 



B» Count 13 squares which have representative 
colonial distribution. Seven (7) consecul^Hte 
horizontal and six (6) consecutive vertical 



®l©lQl®lffllc?) |ri) 



HORIZONTAL 



r? 

COUNT 



:0 



C.'Sum Squares: ^7 + 42-= 89 colonies. ^ 

NOTE: When counting vertical and horizontal 
squares, do not count a square 'more 
than onetime. 



34G 
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OPERATING PROCEDURES 



STEP "SEQUENCE I 



INFORMATION/OPERATING GOALS/SPECIFlCATiONS 



TRAINING 
GUIDE NOTES 



C. Third Day 
Procedure 
(Continued) 



\ 



m 



D. Assuming tha^thM)Teir^nKdiTutl^^ this- 

situation, the entries would appear as follows: 



Sample ^ 
/oluQie 


4i. 


i 


















0.1 










ft/ 














\n 



















'As per example 



Hypothetically derived 
value from second plate 
using saitie rationale; 



Case #2 



More than 10 colonies per square cm 



A. See C1.4,4f Case #1 for counting squares.' 

B. toliht 4 represen'tati ve squares. For example: 
' 12; 17; 20. ^ * 

C. Average the count per sq. cm. 

12 + 17 + 13 + 20 = 62 . 
62 T 4 =15.5 or 16.. ' . 



WATER MONITORING PROCEDURE: Standard Plate Count 



OPERATING PROCEDURES 



§TEP SEQUENCE 



INFORMATION/OPETRAT I NG GOALS/SPEC I FICATIONS 



TRAINING 
GUIDE NOTES 



e. Third Day 
Procedure 
(Continued) 



I.. 



2. SPC calculations 



^40 



ERIC 



D, Assuming that' the 0,01 ml dilutions had thfs 
Q, situation, ^the entries would appear as" followsr 




\ 



1, Calculate count per ml. 



la. 





As per example 



Hypothetic^y derived 
valtfe from second plate 
using same rationale. 



Plates having 30-300 colonies 

(See C.T.4.4a for exan?)le) 

Formula: 

Sum of colonies 
Sum of Volumes Tested, ml 

Given Example: ' 



Coupt/ml 



45 4> 58 



^ = 515 Count/ml 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOAL^ 



LF I CATIONS 



TRAINING 
GUIDE NOTES 



C. Third Day 
Procedure 
(Continued) 



'v. 



A special case exfsts when moretfian- one dilution 
contains 30-300 comnies. Suppose, for example, 
that the following counts were recprded: ■ 



; 

a/ 



lb, 



The following calculation is necessary: ' ' 

180 + 145J--35 +^31 ; ^, - 

.1 + .1 +^701 + .01 " - WL. Count/ml 

■ No plates with 30-300 colonies 
fSee C.l\4.4b for example) 



27 + 23 
.1 + .1 



50 
.2 



250 Count/ml 



J - 



The counts of 27 and 23 were used since' they- ; 
were closer to .the platsM»ange of 30-'300. • 
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OPERATfNG PROCEDURES 



STEP SEQUENCE 



INF0R>1ATI0N/0PERATPNG GOALS/SPECIFICATIONS 



TRAINING-^ 
GUIDE NOTES 



C. Third Day ' 
Procedure 
(Continued) 



.FRir 




,'U ■ 



Ic. 



Id. 



le. 



/ 



All Plates with fewer than 30 colonies 
(See example'C.1.4.4c) 

• 8 + 5 * *13 '^^"^ ' 

* JTT ^ "T " ^^'^ ^ Count/ml 

J^late w-i^Mtf calorries 

(See'example^CJ.4*4d) 

<• In ordef* to use", for calculation purposes, a 
^seV.ies of plates,.none off which have colonies,' 
■'assign St count of one (1), to each of the 

largest sample volume and calculate the 

count; ' * o *^ , 



1 + 1 
TTT 



i 

2^ 



1 Count/ml 



However, a count derived from* this reasoning 
must be preceded by a less than (<) value. 
Therefore, the recorded count would be < 1 
Count/ml ; . ' . 

All plates greatet^ than 300 colonies 
(See example C.1.4.4e) 



385 360 : 
.01 + .01 



745 ' * 

37,250 Count/ml 



35 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Third Day 
Procedure 
(Continued) 



r 



-35G 



If. 



Crowded Plates 



/ 



(See C.1.4.4f Case #1 and Case #2) 

A. Case #1 : 

Multiply sum, of 13 squares by 5: 

Plate #V 89 (No, of colonies previously 
calculated) x 5 = 445, 

Plate #2 95 X 5 =i 475, 

445 + 475 



460 estimated count 



B, Case #2: 



Multiply the Count/sq cm (previously found 
to be* 16 and 28) by 65 (No^- of sq, cm, of 
petri HTsh): 

Plate #1 16 X 65 = 1046 

Plate #2 28 X 65 = 1820 

Multiply by the reciprocal of the dilution 
to determine the count per ml. 

Let us assume that the dilution was 0.01 ml 
for the plates being counted: 

Plate^#l 1040 X 100 = 104.000 

Plate #2 1820 x 100 = 182,000 

104.000 yt- 182>000 



II,C,l,4,4f 
Case #2 
(P- 7-41) 



.143,000 Count/ml Estimated 

35G 
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Standard Plate Count 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICAtlONS . 



TRAINING 
GUIDE NOTES 



C. Third Day 
Procedure 
(continued) 



2. Record QC information and 
Count/ml on data sheet. 



2a. See data shee't (VII. B. 4): 



357 



T =^ 



QujUty Control Inforiat^on: 



HedluB. Control 
Pipit Control ' 
Room Control _2 
aiink Control 



Reported Wuts 
SPC/Bl 



2b. With the usual conditions of good control and 
asceptic (sterile) handling techniques the QC 
information wi.n be acceptable: 



Quill t;y Control Information: 

Mftdlun Control ^ 
Pipet Control C? 
Room Control O 
Blank Control c? 



353 
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OPERATING PROCEDURES 



. STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPEC! FICATIQMS 



TRAINING 
GUIDE NOTES 



C\ Third Day 
Procedure 
(Continued) 



. ,-3513 



2c. Record values to be reported: 





-T j 






Reported Values 






SPC/ml 











F^r the examples given note the following; 



Calculated 'Count 
per ml 



515 
• 1777 
250 
7 
< 1 
37,250 
460 

143,000 



Reported Count 

per ml (2 significant figures) 



520 SPC (See C. 2. 1.1a] 
1800 SPC (See C. 2.1. la] 
.250 SPC (See C. 2. 1.1b) 

7 SPC (See C.2.1-.lc . 
< 1 SPC (See C, 2.1. Id) 
• 37,000 SPC (See C.2.1.1e) 

460 Estimated Plate Count (See C.2.1.1f 

.Case #T). 

140,000 Estimated Plate Count (See C. 2.1. If 

. Case #2*)> 
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- TRAINING GUIDE 

SECTION . • " TOPIC . ' . . 

I* , Introduction 

11* . , Educational Concepts - Mathematics 

III* Educational Copcepts - Science 

IV Educational Concepts - Comnunl cations 

V* ^leld & Laboratory Equipment 

VI Field & Laboi'atory Reagents 

. VII* Field & Laboratory Analyses 

VIII Safety 

IX Records and Reports 



*Tra1n1ng guide materials are presented here under the headings marked*. 
These standardized headings are used through thls^senes of procedures. 



361. 



WATER HONITORING PROCEDURES: \tandard Plate Count 



- INTRODUCTION 






Sectitfn I 




TRAINING GUIDE NOTE 


REFERENCES/RESOURCES 


■B.7,1 

• 


I- 

The SPC method for determining bacterial numbers 
are based on the assumption that the bacteria can 
be separated from one another (by shaking or 
other means) resulting in a suspension of 
individual bacterial cells, uniformly distributed 
through tjie original sample when the primary 
inoculation is made, 

SPC procetlures are based, on certain fundamental 
' assumptions: ^ - 

A. First, all of the living bacterial -organisms 

will remain viable if they are capable of 
■ growth under the. conditions of the test; and; 


\ 




B. Second,' resultant growth of the organisms will 
produce, within 48 hours at 35° C, a visible 
colony under appropriate magnification. 

•/ 
















• 

> 


* 




•s 






w 










f 




; ' 


<* 












y 
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Educational Concepts - Mathematics 



Section II 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



C.1.4.4f 

Case #2 



!ERIC 



A reciprocal is the fractional "inversion" of a 
value (i.e., reciprocal of 4 is 1; of*l is 4j 
etc.) * J T . ' ^ 

Sample Volumes . Abo ^ * 

Used ^ Written As Reciprocal 



1.0 

a.i 

0.01 



1 

1/10 
1/100 



1 

10 
100 



, 3S3 
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Educati ohal Contepts - Science 



Section m 



TRAINING GUIDE NOTE 



RtfERENCES/RESOURCES 



A gentle "swirling" action allows the bacteria ' 
within the sample volume to mix with vthe SPC 
medium and be distributed evenly «roughoiit^the ^ 
area of the petri dl5trB^M:tonr^ Keflping the 
plate on the surface of tfce bench an lows an 
easi^ management of- the npnipuTatfon. Since « 
the type of samole being d)nsidered in this WMP 
does, not allow if>OrwAice/to, this procedure jsx) 
being intimately i^^^^ and 
racti8§" plate can be maid^^ by 
milk, cream, etci)'and 
complete, mrxing occurring 



"seei\ the sample 
distributed, a 
using an opaque 
seeing'^the gradual' 



CJ.2.'2a 



as the sequential swirling fs accomplished. 

Bacterial colonies are viisfble growths which have 
resulted from the multiplicationVof z simple ' 
organism which was trapped witMff the gelled i 
agar-nutrient material. Colonial shapes are . 
usually easily di^cernable forms which the 
beginnierji^yst learn to recognize and 'differentiate 
from debris which in this medium (SPC) is usually 
insoluble phosphate or undissolved particles. 

^Colonies are mare unifcTwti in shape than* the debris 
particles: ^ 



9-COLONIES: 



(USUALLY 
SMALLER) 



A special type of colonial growth may sometimes 
, be encountered whjch requires special counting 
rules. This growth is called a "Spreader" and 
-constitutes an. irregular and possibly extensive 
/iff^wth area which may or may not have originated 
I from a siiigle-ofganism. Spreaders are usually 
top surface growth which* therefore can grow with 
less resiri ctipns.than^ is the case within the 
agar mass where constraints, to movement produce 
a*small confined* growth area- The presence of 
surface moisture as well as certain genera of 
bacteria can cause" extensive growth areas. 
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Section III 



Plates containing spreading colonies niust be so 
reported on the data sheet. If spreaders exceed 
one-half of the totaS plate area, the plate Is not 
used. Report as: No i^esults. Colonies can b'e 
counted on representative portions plates ^f 
spreading calonles , constitute less than one-ha<lf 
or the total plate area, and the colonies are 
weJi-dlstrlbuted; 

A. Count each chain of colonies as a single 
colony^. ' 

B. CoCmt'each ispreader colony that develops as a' 
' ofllm of growthi.*between the agar and the petrl 

- , dish bottom &i orie colony. 



I. 



D. 



Count the growth that develops In a film of 
watert at the edge or over the surface of th6^ 
agar^as one colony. 



Repprt as: Estimated Standard Plate Count/ml. 

If spreading colonies (spreaders) are encountered 
on the plates/s selected, count colonlels on 
^reprieientatilve^portlons only when 

A. Colonies are wfell distributed In spreader- free 
A areas, and 



B. The area covered by the spreader/s does not 
exceed one-half , the ^ pi ate area. 

When spreading colonies must be counted, count 
each unit of the following types as one: 



A. The first-Is a chain of colonies'" 
that appears to be catised by dis- 
Integiratlon of a bacterial clump 
as^the agar and sample were mixed. 
Count each such chain as a single 
colony, do rtot count each 
Individual colony In the chain. 



REFERENCES/RESOURCES 



Spreader 
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Section III 



XRAININ& GUIDE NOTE 



^ REFERENCES/RESOURCES 



^J-2.2a 
(Continued) 



Spreader 



B* The Second type of spreader 
develops as a film of growth 
between the ^oar and the 
- bottom of the petrl dlsh'^* 



- C* The third type forms In 
a film of water at the 
edge or over the surface 
of the agar; 



If plates prepared from .the sampJe-^iave excessive 
spreader growth, report as "Spreaders" (Spr)* 
When plates are uncountable because of missed 
dilution, accidental dropping/'ah^ contamination, 
or the control plates indicate' that the' medium 
or other material or labware was contaiminated, . 
report as "Laboratory Accident" (LA). 
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A. 1.2 



I 
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I 

i 
-t 
I 
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I 
I 
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I 
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A.. 1.1 



A.1.3 



a! 1.5 



•^Inclibatpr must A^^f 'sufficient tize for* daily 
, work load without «HJs;Htg^6wdi|g of plates to 
te incubated-; ^Consi'derations' fdf. choice of *\ 
"incubator type'mus.t relate, to reliability of A 
c operation. an(t.:not to cost or attra\:tiveness of ' 
equipment. ' - • • ^ — 

^ Jncubator should'be kep^t oat of drafts or^d^irect 
sunlight in ordef to pr^x^rit temfTeratur^^ 

•v 'the incubator from changing outside the tempera- 
ture range specified (35** + O'.B**), 

^ " • • 

Power' supply shoQld be- selected so that there 
will not be too many piece? of equipmen-t on the 
same 'circuit. Otherwise, circuits will be blown 
^ repeatedly. . ^ ^ 

Mercury bull thermometer usual lyvused in* most ^1 
' Incubafor?. Recording •thermometer 1s acceptable, 
but. It siould be calibrated against a mercury 
bVlt.thefmometer which has be^/l certified by \ 
Hatioftal Bureau of Standards;*^ The NBS certified 
. thermometer 'always should b6 used.with ^ts** ^ 
pertificat6^an4 correction^ chart. ; \ 

^Saturated re fail ve huhVdIty- fs required la ordeY - 
' ^ ta^make^the: incu1)atipn more efficlen-t- (heat is 
^ traihsfey-red to cultures faster .than i^i a dry 
incubator).,. Fiirthermore., cultfure meJium may 
evapdnate tbo'^fast in a .dry iftc'ubator. 

. Alloyy 'enough time after each reacyastment to -per- 
' mit^theincubatdr to stable] ize beforej^^klng a 
/hew, adjustment. Al least one hour is ^s.uggested. 

Incubator temperature can be h§ld to much closer 
^ adjustment if operated. cpntin'uously. Temperature' 
, records' should kept (^- some fotm of permanent 

record. A temperature- r^fejard book is suggested 
, .with dally recordia^ of values;" If a recording 
• thermometer is us^d, *the clwirts may be kept as 

"tJermanent rfecord; If so, b6 siire that the cfTartf^ 

are properly Jabelect^o identify the' incubator , 

and the period covered, • ~ »' . 

.* * • < * - 

-Uniform temperature {35" C 1:0.5) Is tt) be ' 
maintained on shelves "in use. 



;• • ♦ '367 



'Standard Methods for the* 
Examination of Vatgr and * 
Wastewater, 14th ed. 1975 
APfjjA, WPCF, AWWA,-p. 880 
(Hereafter referred to as ' 
S%(i. Meth. Tf4: (page no.) ^ 
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A.3.1-5 



1 » *H - 



Since electric sterilizer will be^ ORerate.d inter- 
mittently, care should he taken that it Is on a 
circuit which will not be oyerloaded when it is 
turned on. ^ 

A time and temperature^ record is maintained for 
each sterilization cycle. Temperature .if:ecordings 
can be retained for records-. . L„. 



Autoclaves differ greatly in desi*gn and in method 
of operation. Some are almost like home-style* ' 
pressure cookers; others are almost fully auto- 
matic. This is a subject which requires separate 
instruction"; and should be rej^ated to the exact ^ 
make and model of equipment you will use in your 
.own laboratory. 

Vertical autoclaves and household pressure 
cookters may be used in emergency service if 
- equipped \mh pressure gages em thermdlfieters' . 
with bulbs positioned 1 inch above the water 
level. However, they are not'i;o^^be-4:onsidered 
the equivalent of the g^nenaV purpose st^am 
sterilizer recommended for permanent labb>a^ory 
fVilities. .Their small siie is inadequate fp 
large-volume worklpads, and\they can be diff1-\ 
cult to regulate. ' ^ 



\ 



\ ■ 



The-fo 11 owing requirements must be met" regarding 
autoclaves or sterilizing units:' 

A.^Reaches SWllization temperature (121^ C), 
r: ■ maintains 12r € during sterilization cycle, 
• , and requires no more- than 45 mih. for a 
' complete cycle. ' / 

'B. Pressure and temperature gages on. exhaust side 
' and an operating safety *valve. 

-kC No air bubbTfes pVo^uced in ferrfientation vials^* 
during (je^ressuriza * 

/ . ' ■ ^--^'^ 

/D. Recor^ maintained on time ami. temperature for 
. • each^terijization cycle. 



'J 



Std. <Meth. 14:881 



Std. Meth. 14:881 




^ ij i^* 
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TRAINING GUIDE NOTE " • . 


REFERENCES/RESOURCES 




I?1stmed water in a bacteriological laboratory 
# IIIU9 u iiuu uuiiuQiii puupuaiiLcp Wii 1 cn wi 1 1 prevent 
---N^^mc^acterla from growing In culture medium in * 
wlrrar^bft^^tl^ water Is used or will be 
highly riutPttiug. There are procedures for 

* • testing quality of:Ttt«^tn^ but these 

should bejjndertaken oniyi>5t4y;ofes 
_l __bacterlologi5ts- orj-in laboratonfe^wlig^ thi5,Js_- 
done regularly. Use only glass sti 1 Is^Jr^-bipck 

• tin lined sti.lls. , • ^^^^^ 

Requirements for dtstllled water include the 
following: ^ 


Std. Me th.' 14.: 645-49 

1 4 : ooo- oS 1 ^ 
• • 


^ * r 


• ' * 



*Iest ' , 

pH - 
Conductivity • 

Trrfce Metals: ' . 

A single metal \ • ' 
Total metals 

Test for bactericidal properties 
of distilled water ("Standard 
Methods," 14th p. 887) 

Free chlorine residual 

Standard plate count 



Analysis Requirement 
5.5 - 7.5 

0.1 megohm as resistivity or 
* < 5.0 micromhos/cm at°25° C 

Not greater than 0.05 mgVT^' ^ 
Equalftb or less than 1,0 mg/1 
if : ; - 

0.8 - 3.0 ^ " 

0.0 . * , ^ 

4 

Les^s than 10,000/ml 



Conducted 
.Monthly 

Monthly 



.^nually 



Anntially 

Monthly 

Monthly 



A.6,V 
A.7;l-4a 

A.7.1-4b 



V 



Std. Meth. .14^882 - 
Std. Meth. 14:'882-885 

Std. Meth. 14:885 



pH Meter: See cited reference 
■ ** * 

Glassware: , See cited reference on pipet% and 
•graduated cylinders, media utensils, bottles'. 

Glassware: can be checked for bacteriostatic 
^inhibitory residues by a bacteriological test 
prdce4yre which, like the distilled water suit- 
ability test, should be undertaken onTy1^-\- . 
professional bacteriologists or ^in- .laborator^jes^VV-V- 
where* this test is doiieron'V regulaf^^h$s4s* ^ - 



pn ."^ 

Ill ^ » - ^ 
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A.9.r-6 



A.10.1-6 



AJOJ 



A.n.2b 



Sample bottles: 

Wide-mouthed glass-stoppered bottles suggesj 
but other styles acceptable.. 



Std. Meth. l^t:884 
14J 




bottles are used, a strip of 

5r should be placed in the neck of the bottle 
"^b^fore placjng_ the stopper -in pla^e injpreparatior 
for sterilization.* This prevents the gTass stop- 
per from "freezing" in place during sterilization 
The paper strip is discarded at the time of 
sample collection. . , \ ^ 

Pi pets: " . • 

i 

^This pro.cedyre is described in terms of* reusable 
glass pi pets.- However, single-service pre- 
packaged glass or plastic pi pets may be purchased, 
and used, if preferred, hi case of use of 
single-servjce pipe^ts, they will be sterile when 

. purchased, Ve used one time, and.discarded • 
immediately after use. Accordingly, in the ■ 
step-by-step procedures disregard any instruc- 
tions about plreparation of pipets, f^r reuse in 
case of using si ngl ©^service pi pets. 

Passing the opened can of'pipets through a 'flame 
bums off excess cotton wisps sticking out of the 
mouthpiece of the^pipet. If this is ndi done, it 
is almost impossible to control sample measurement 
accurately. Some workers may elect' to accompli-sh 
'this step prior tb the sterilization procedure, -. 



Std. Meth! 14:882-883 



Alternate medium* containers which can be 
utilized itre: . " • " * ' 

* 

^ 1. Flasks with screw caps 

2. Tubes of at least 5.0 ml capacity with 15-20 
■ml of medium/tube ^ 

3. Dilution '•bottles 

It is preferable to use a container vj/hich has all 
of the medium'for a single test since- the medium 
control test will have greater test result 
assurance. • • 
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^ • A.n.6.A»c 

1 


Recoifwended Time. Limits for^ Holding Prepared 
Media at 4^ *C - 




! 


Agar or broth In loose-cap tubes One Week. 
Agar or broth In screw-cap tubes^ 

Large volumes of .Agar In^crew- , - — 
cap- flasks or bottles, tightly ^ 
closid . .♦...^^ A .-♦♦-♦--Three_^tonths. _ 


• 


A.12.1.1d 


See cited reference. In time, this solution will- 
. become mold-Infested. At this time It must be 
discarded and a new s€ock solution prepared. - 


. Std. Meth. 14:892 


A.12.4 


Dilution watef preparation:- • , 






Heasuremenii of dilution *wate>^1nto^ bottle with a 
100 ml graduated cylinder is time-consuming, 
but effective. An. automatic pipetting maciiine 
can be considered a luxury, but is^a r-eal time- 
saver. ♦ ^ . . 




«■ A.12.5 

•* 


If caps are not placed on bott^les of dilution 
water loosely, they crack'ln autoclave; ^ 
furthermore, steam will not be able to get in 
s contact w1th:the material being sterilize^ After 
sterilization, tightening caps on bottles of dlsr 
tilted water will permit ttiem to be kepft for long, 
periods. 


*• 


<: ■ A.12.6 


Always pack material looselyjand ay^ay from walls * 
in! autoclave when preparihg 'to sterilize. Steam 
must flow freely around materials being, steri- 
lised: \ ^ 


' *• / 
/ 


■ ' A.12^ 

i ■ ■, 


If water. sfioulcf evaporate noticeably or become 
* contaminated by ^nlcrobial growth, the bottle of 
' distilled water should be discarded. 

♦ 


• 


** 

• 


if 

• 

- ■ ' • \ 
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REFERENCES/RESOURCES ^ 


B.6.TC 


Optional Test? are not run as routine procedures 
due to the fact thjit Inordinate materials- and 
time are required for their performance* Jhey 
should, however, be occasionally run to estab^ 

^ lish that all materials and conditions are 
sat^sfactory. Possibly every 25th SPCtest 
(author, criteria) can be done in totaf and proper 

, — Quality- Control- records-maintained- to^ocument — 
' satisfactory resiJlts, . Indicated below ar6 the 
full complement of control tests: 


« 





10 M L, 
POUR 




(PIPET 2 ML AND 
POUR 8 ML OF 

jj medium) 




( PiPETED 
DILUTION 
WATER, 



INCUBATE 
- 48 HR AT 



OPEN AFTER 
HARD FOR 15 
SECINC, 
48HR AT 35^0 



© 



O 



BC 1 ^0 

MEDIUM ] 



INC» 48 HR 

35*^0 



INC, 

48 HR 35<'C 



r 



OBSERVE PLATES^(SHOULD NOT CONTAIN MORE THAN OCCASIONAL 

COLOfilfS OR <3 COLONIES^ 




PIPET 



MEDIUM 



MC - /yiEDIUM CONTROL* 
RC . ROOM COr^lTROL. ' 
, PC - PIPET CONTROL 
BC - BLANK CONTROL 



DILUTION 
BLAhh( 
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REFERENCES/RESOURCES 


B.6.1C 
(Continued) 


m 

The majority of control tests will fall Into 
the following patterns from which decisions- can 
be made as to the status of materials: • ^ 





— -f- 



C;2.2b 



1 _ 0 
, TEST RESULTS 


♦ 

• * 

" REMARKS - - 


MC 


RC 


PC 


BC " 


+ 


+ 

«, 


+ 




; Medium possibly contaminated; petrl dishes 
possibly contaminated; both of above 
possibly contaminated/ / 










Pipet contaminated. • 










— ^ — ^i— 

. Bftnk contaminated. \ 

— • • ■ " — '■ \ — 






• 




^ Room. atmosphere contaminated.' \ 



^ 



- .... No Growth, sterllfe plate 

+ > 3 colonies; Indicates contamination 

WTZi Although 48 hours Incubation time Is 
stipulated, the plates should be examined at 
24 >iours s^nce gross contamination can'be 
observed at this Interval and a + can therefore 
be found earlier. 

4* 



A number of -ailtemately acceptable counters are 
available, ari^, 1f they can be shown to be p 
equivalent to tlje' discussed method* of counting 
(iifanual), they would be acceptable for use. 



Included among these counters are electronlc- 
asslst devices; which registers, each colony with 
a sensing probe and have an automatic tabulation. 
Recently a fully-lautomatlc counter was made 
available which scans -'and re^ftsters all particles 
(colonies) above a preset thresho3d-size% 



'ERIC , 
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^ B.3 



There' is.no sdch thing'a§ a "Standard"- data* 
sbiseVfor bacteriological tests-' Entries for the 
' jSPC^may be/'an integral part of a rtulti purpose ' 
data sheet or be used only for the specific test, 
A simplified data sheet is presented below: 



O i-52 . 







"standard Pb\TE COUNT ^ 


Sample Type 


* 


\ ' Lab. No. 


Station 




DescrlptloK 




Co flection Date 


Time - 


\ APM 


Received 


.APM Examined 




Sampler Name 








.Analyst Name * 


Remarks 






















Sample 
Volume 


48 count 


72 hr count 


Count per ml 








































r * 


















































































f — 








t 


























> 
































^- f: 








-t— * 






Quality Control Information: 






Wedltan Control ' 




, Reported Values 


PI pet Control \ 


*SPC/ml 


Room Control v 


Blank Control - \ • 










-1 









' 3,74 





.9 
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Thi& outline was prepared by: Rocco Russoinannpi 
MicrobioWgist, National Training and Operatiohal 
Technoltja' Center, MOTO, OWPO, USEPA, CincinnaW, 
Ohio 45268. 
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RES I DUAL, CHLORINE AND TURBIDITY '■ 
. INTRODUCjrON ' ' ' .- 

The Interim Primary Drinlcing WateV Regulations (Federal Re^'ster, December 24, 
1975). permits -the options of substitution of up to 75 percent of the bac- 
teriological samples with residual chlorine detenhi nations. Any community 
or non-community water system may ava,il ttiemselves of this option with 
* approval frdm the State based upon nesults of sanitary surveys. Residual 
^^hlorine determinations^ must be carried out at the frequency of at -least 
four for each-substituted microbiological sample. , • " S 

Since many potable water pl%nt^ caVry out their own microbiological deter- 
minations. It will be necessary that the^e' laboratories be certified for " 
the bacteriological parameters. Resijdual chlorine-determinations maybe 

- earned out by any person^acceptable to the State and the analytical 
method and techniques us.ed Tftust be evaluated in some manner to assure that 

- .reliable- informatipn "is obtained. '. ' " ' ' ' " ' ^ - 

1 . ^ . ■ ■, • ^- -i, ^ ' ■ ' . 

Since the presence of high turbidity can interfere with the disinfeption 
capability of chlorine, a maximum allowable limit has been set for turbidity 
as follows; - .. . - . 

' *A. One turbidity unit (TU) as determined by a monthly average except* 
' -'that five on fewer turbidity units may t)e allowed if 4:he supplier 

, \ ^ of waier can demonstrate to" the State that the higher turbidity . 
does -not • , - J ' 

^ ' ■: . * ^ " •• ' ' ^ 

1.. Interfere with' di si nfectioji, " ■ 

. 2t Prevent maintenance of r^dual of disinfectant 'throughout ",4^' 
. distribution system; or, /' 

' 3. Interfere with microbiological determinations. - ' • 

' B. Five turbidity un^^ts based on an average' of two consecutive days. 

• ^ r _ I ■ . * , 

The Cr^iteria and Procedures Document for Water Supply Laboratory Certifi- 
cattoij suggests that some quality control guidelines be instituted for ' 
the- residual chlorine and turbidity measurements at the State level for 
. the .purpose 'Of 'ensuring data validity for these criticll measurements. 

In response* to public comments regarding the proposed Primary Regulations 
(.Federal Register, December 24, 1975) it is stated that operators per- ~ 
•forming; residual chl^orine and turbidity analyses ".;..be certified, 
.approved, or at least minimally trained to perform the analytieral tasks- * 
before^ State could-accept their analytical determinations...'." . 




IK , RESIOUA^XH)LORINE 



Since residual chlorine ahalA^sis would be carried out in. "field" conditions 
or in jbhe small labpratories^of treatment .plants, perhaps by. unskilled 

w operators, i^t. is necessary to Keep the analytical method as simple as " ♦ 

, possible. For a npber of yearsY operators had utilized the orthotolidine * 
technique ia.a kitlForm.to determW the chlorine residual. Recent ' 

. studies and regulatory guidelines have dictated against this , test procedure. 

' The acceptable tesjt procedure is.now\he DPD Test (13th Ed., Standard Methods 
for^the Examination of Water and Wastewater , pgs. 129-132), for which kits 
are availab]^^ from at least two compani^ and which meet requirements for • 
accuracy and reliability. These kits are\^ capable of measuring bath free 
and:combined^xhlorine of which only the fnfee chlorine js measured to meet 
compldance requirements. " Kt* H^^^cedures, ckl.l for a premeasured single 
powcfer or tablet v*eagent added to the* test jcell wit^i the sample, and' a' 
irfesultant coTpr ^levelopment me^srores by corpparison the standjardized cqlors 
within^ one minute. - Stgndard" Methods includes^ cautions regarding temperature 
and pH cbntroT regarding this test parameter and this test procedure, the * 

^OPp Tjest, is least effected by temperaturjg, and the^pH is adjusted. by the^^ • 
adcled reagents. T^ie only interfering siA/stance, oxidized itianganese, can 
be determined in' a preliminary step and compensated for in the final test 
value'.* - — — ^ . - 



IIK^ TURBIDITV 



- 

/ 



* , TurMdity has long been used in the water supply industry foV indicating^ proper 
\ V--; oper.ati'onal techniques. Turbidity Should be 'clearly understood to be an ex- 

" pression of the optical property of a samplje which causes light to be scattered 

f *and absorbed rather thah transnritted in straightMihes through the sample. 

The standard method for the determination .of turbidity has been based on the 
T ' * Jackson dandle turbidimeter. However, the lowest turbidity value, which can 
be measured directly, on the Jackson turbidimeter is 25 units which is Wefll 
. above.the monitoring >evel. Because. of these low lev.el requirements, the 
'M^^ ' V* nephfitiwtietric method was chosen ,and procedures are given in St-andard Methods 
^ . (13th Ed.,' 1571). . , - ^ • 

• ■' " IV: NEPtfELVMETRIC-MEASUI^kMENTS FOR COMPL'i^^^^ 

^ . .The subjectivity .and. apparatus deficiencies involved in visual methods of 
/measuring turbidity make each unsuitable as a standard method. 

, Since" turbidity is an expression of the optical property of scattering or 
absorbing light, it -Was natural that-opt;ical instruments with photometers 
Y / would be cievel oped f6r this ^measurement. . , ^ 

*The type of equipment specified for compliance monltorirfg^'^*^-^ utilizes 
nephelometry. , - . . . ' 



A. Basic Principle 



The intensity of light scattered by th^aiifple. 1^-x;orii9|fed .('under defined • 
conditions) with the intensity of Tight- scatter^ed by*i ''Standard reference 
solution (formalin). The greater the intensitiy of scattered, light>; tne 
greater the tQrbidit^, Readings are made and reiJorted^li N?lfs^( Nephelometric 
Turbidity Units);;;-- \' * ^ 
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.^Schematic 




Turbidity Particles 
Scatter tight 



Sompk-Cell 
_ Top Vitw) 

figure 2 NEPHELOMETER 
^ - . (90^ Scatter) 



^ I * Light passes through a polarizing lens and on to the sample in a cell. 
SusJ)ended particles (turbidity) in the sample scatter. the light. 



I.- 



' Photocell (s)vdetect light scattered by the^ particles at a 90° angle tp the 
path^f the incident light. This light energy converted to an electric 
"^signal for the meter to measure. • 

-.1.^. Direction of Entry of Incident Light to Cell , > 

a, '^^The Ump' might be positioned as shown in* the schematic so the . 
beam enters a sample horizontally. v, 

6.- Another! instrument design has the light beam entering the* sample 
• ' (in <a $f)at-bottom cell) in a vertical direction with the photocell 
' positioned ^accordingly at a 90^ angle to the path of incident light. 

2. Numbey of Photocells . jr. . . . 

- ' The schematic shows the' photocell (s) at one 90^ angle ^to the path of 

the\i'nt*3^dent 'light! An instrument might utilize morfethan one photoV , 

.cell position, with each final position being at a^gO'^ angle ta the , 
; sarnple liquid. ^ \ . • ' * " ! ^"^v 

3. Meter* Sy.stenis . T * • *^ * , *^ " * * J ^ ' 

" ' " ' * ^ ' . . ' ' * ' ' ♦ . ' 

a. The m^ter, might measure the signal from thKscajttered 14ght in- 
tensity only. / . . . . ' -.^'^ ^ ; * 

'\ J). The meter mi ignt measure* the signal ffom a ratio. of the scattered , 
>^ Wlight versus light transmitted directly through the saii!|rfe^to a. - 
photocell. ' ^ * 
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~~4. Meter Sca-les and Calibration. 

^ 

. a» The meter may already be calibrated in NTUs. " In this case, 
at least one standard is run in each instrument range ta be 
used in-order to check the accuracy of the calibration scales. 

b. If a pre-calibrat^d scale 1s not supplied', a calibration curve 
■5S prepared for each range of the inst^ument by using appropriate 
d-ilUtions of the standard turbidity suspension. - , 

C': .EPA. Specifications- for Instrument Design^^^ - ^ 

Even when the same suspension is used for 'calibration of different' 
nephelometers, differences in physical, design of the turbidimeters wilJ 
cause differences, in measured values, fjor the turbidity of the same sample 
To immmize suc^ifferences, the following dfesign variables 'have been 
specified by t^e O^vS-. EnvironmentaT Protection Agency. 

1. Defined Specifications . ^ • 

a. Light Solirce " \'' - . ' ' 

,- ... Tungsten lamp operated at not less than 85% of ' rated voltage 

and at not more than rated V9ltage. . , . . . 

•J). Distance Traveled by Light . " . " 't , 

The total 4Df the distance trayersed by thfe incident 1 ight plus 
sgattered light-within the sample tub's should not exceed 10 cm. , 

* " ' 

G. Angle Of Light Acceptance ^of^ the. Detector . • ' . 

Detector ceritere?l af go"- to' tHe 'incident li^'hrpatlT and not to^ ' ' -^4 
, exceed + 3a? from ^0°.' , ' \ I 

-{Ninety degree scatter is specified befcaus'gj.the amount'of" scatter ' ' 
• • vanes wUh size of particles" at differenii scatter angles) . 

. cl. ^"ApplicableS^ange ^ - ' > * ' / f 

"^^vf/Thfe maxSmum turbicjity 'to M*'" measured ts^^JO unitsf Se\/"eral rangess 
> \- " ' WTirbe^ nebe^ssal^no ^.b't«fn'a1decniate^ tjse dilution for ^ ^ 

V samplp$ Tf;^he1r turbii^iity exceeds 40 units;" . v / * - I 
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' >' 2." Ol^eV EPA'DeS.ign Specif,i cations ' 



ra. stray iijjht ' *' 



■ \ 



.1.' * »♦ ' 

>ERIC:4., : 




Some causes of .stray light reaching the .photocell (s) are: 
■ - ^ * . n-': . 

1) ScratcheS'Or imperfegtion^ iij glass cell windows* 

2) Dirt, film or condehsatiorr on the glass. 

3) Light leakages- in the instrument system. ^ 

jA schematic of^gjthese causes, is shown in figure 3. . 



r C 



Meter 




■0 



..-Light Leakage 
, Jrom Lens System 



,Photoc«ll(if' ' 
Transmitttd Light ^ 




f Light Scatter by glass tube 

Figure 3 NEPHELOMtT^ER 
• SOURCES OF STUAY LIGHT 
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Stray* li-ght^ror ^an be as muc.h as pl5 NJU. '^RemedieV^arfe ' ■ K % 
-close ins'pe'cttbn df sample cfelTs for '"im^er'fecf ions' an* dirl, s 
'• . :and^ good design T<h'ich Xan°niin%i«e the feet' cff'st^^^^ . %' 

;---by-contrqmng^thB^pg1iEraJn»hiirf^^ .' ^ 



jb, I>rtft 




In w^ter^ having turbidities less than on§. un.it, the instrument .. ^• 
should detect turbidity dif<eir*ences of 0.02 unit on )ess. . . 
Several rartges \<ill be necessary to ^obtain sufficient sensitivity ^ 
- for low turbiditiesi, " . , .. . * V 

3^ Examples of instruments;meet^g^ the ^ecifica>tions Listed iTji'l'dnjI ? ' 



RLc; 



above include: . / 

a. Hach Turbidimeter "^Model 21o1J and 2ldOA. 

b. £ HydrofT^dw Instruments DRT 100, 200," and'ldOO. 



350 ^- 



\ 



9 , 



4, Other •turbidimeters meetingv.the lifted specifications are also 
acceptable, * ' \ 

Sources of Error . . ... . , . ^ . — 

T, Sample Cells ^ • ' 

* Discard scratched or etched cells^^ ^ ^ 

b. Do not touch cells where light strikes them in instrument- 

' ^ (8) 

c. Keep cells scrupulously clean, inside .and out/ ' 

, 1) Use detergent solution; ' ^ ' 

i , 2) Organic solvents may also be used.^ , 
, 3) Use tieionized water rinses. ' . 

♦ 4) Rinse and dry with alcohol or acetone, ^ 

2: Standardizin"^ Suspensions^ V 

a. Use turbidity - free water for preparations', filter distilled 
' water through a 0,45vim^ pore size membrane filter if sucb^ filtered 

. • -water shows a 16w$r turbidity than the distilled water, 

'b. Prepare a new ^ stock suspension of Formazin eacR month, 

c. Prepare a ^ew stiandard suspeiisiorf and diliJtisOAS^f Jormazi^i^ 
/each weeRS ^ * 

3, Sample Inteifferencfes 

> a. Positive 

1) Nnely>^ divided air bubbles 

. 'b. Negative 

1) Floatjitg debris . 

2) Coarse sedijnents' (settl,e) , 




I 



r 



1 



3>'' Colored dissolvfed substances 
(absorb light) 



r 



E. RepoKing Results^ 
NTU RECORD TO NEAREST 

I 

1 

" ^ • 0.0-1:0 0.05 

1-10 ' 0.1 

10-40 1 

40-100 5 

100-400 . ' • 10 ' 

400-1000 50 * " 

\ >1000 • 100 , 

F. Precision and Accuracy^ . 

1. In a single laboratory (EMSL), using; surface water samples at 
levels of 26,. 41, 75 and 180 NTU, the standard diviationi were 
+•0.60, +0.94, +1.2 and +4.7 units, respectively. , ' 

2. Accuracy data is, not available, at th^^^^flier' " • . . 

V. . STANDARD SUSPENSIONS AND REUTED UNITS^^^ . • •• * • 

One of the critical problems in measuring turbidity has been to find a \ ^ 
material which can be made .into a reproducible suspension witR uniform sized, 
particles. Various materials have^een used^. s - , 

A* .Natural Materials ' ^ * . 

TT 'Diatomaceous earth, ^ ^ , , * , 

s 2. Fuller*^? earthy ' ) \ ^'^ 

3. Kaolin * • , * 

• • • O * J 

I if. Naturally turbid waters. ' \ 

^ Such s\ispensions are not suitable* as reproducible standards because . 
there, is no way to control the size of the suspended particles. 

B. Other materials ^ 

1. ^Ground glass 

2. ^^-Microorganisms 

3. Barium Sulf^ate ^ 

4. Lates spheres . 
Suspensions of- these also proved inadequate. 
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VI. 



C. Formazin • . 

1. A polymer formed by reatciMg. hydrazine sol fate and h^xamethylenete- 
tramine' sulfate. • ^ * ■ 

2. .It is more reproducible ^than previously used standards. Accuracy 

of ± one percent for replicate solutions Jias been* reported. ' 

3.. In 19587thel^s5^ciation of Analytical Chemists initiated a standard- 
ized system of turbidity measurements for the 'Brewing industry by: 

a. 'Defining a standard formula for making stock Formazin solutions 
and . ^ 



b,. Designating a unit of measurement based on Formazin, i.e., the 
Formazin Turbidity Unit (FTU). 

During the 1960's Formalin was increasingly iised for water quality 
turbidity testing. It is the currently recognized standard for 
compliance turbidity measurements. 



D. Units 



1 



"2. 



3. 



At first results were translated into Jackson Turbidity Units (OTU). 
However, the JTU was derived from a 'visual njea^surement using con- 
centrati-ons (mg/litef) of silica suspensions prepared by Jackson. 
They haye no di^rect relationshij) to the intensity of light scattered 
at, 90 degrees in a nephelometer.' ' ^ \ / 

For a few years, results of nephelometric measurement^ using specified 
^Formazin standards were reported directly as Turbidity Units (TUs). 

Currently, the unit used is named according to the fnstrument used for 
measuring turbidity. Specified Formazin standards are used-tD calibrate 
the instrument and results are reported as. Nephelqmetric Turbidity 
Units (NTUs). , • ' ' ^ " . . ^ 

SUMMARY V . • . ' ~ ^ ' 

The importance of residual chlorine determination can be seen in its possible 
eff6ct on the health of the consumers. The Criteria and Procedures for 
Laboratory Certification suggests that some form of quality assurance should 
be instituted on a state level to assure valid data for' both the chlorine and 
turbidity ^measurements. Thi^ corilments on the public responses to the proposed 
Interim Primary Regulations also suggests some form'of quality assurance on 
the state levelto be instituted.* Consequently^ the Regional Certification team, 
should point out to the principal laboratories the importance of some kind of 
effort being instituted. States might wish to offer some kind of formal ^ 
-training effort as part of the approval mechanism for the operators doing 
the chlorine and/or turbidity measurements. 
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A PROTOTYPE FOR DEVELOPMENT OF • 
ROUTINE OPERATIONAL f ROCEDUftS . ' 

for the . 

COLIFORM TEST BY THE MULTIPLE DILUTION TUBE METHOD (MPN) 



/ 



7 



r 



as applied In 



WATER TREATMENT FACILITIES 
WASTEWATER- TREATMENT^ FACI LITIES 
and In the 
MONITORING OP EFFLUENT WASTEWATERS 



National Training and Operational Technology Center 
Municipal Operations and Tralnlng'Dlvlslon ' 
Office of Water Progranr Operations 
U. S. Environmental Protection Agency 



BA.MET.lab.WMP. 4.5.78 
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>./COUFOiM TEST 

MUlTiriE dILUTIOII TUIE 
IMPII) METHOD Stow SHEET 



SAMPLE 



. 5 TMIES OF EACH OP EACH Of A 
OECMAL SEIIES OF 3 01 MOIE 
SAMPLE VOLUMES . (EACH Si^CESSlVE 
VOLUMt IS 1/10 THE PIEVIOUS 
VOtUMC) ^ . \ 



USTI 

ZZLZ 

WCMATE 24 ± 2 NOVIS AT SS^" C * O.S^" C 



OAS |*l 



I6UI 



MCNATt m 24 NOVIS r2loOIS 
AT 35' C ± 0.5' C 



MS !♦) 
•COLIf IMS 
PIESENI 

_j 



8«$ l-l 




8«S l+l 

couFoms 

mum 



CDIiPt RESIITS USEI^ 
FISITIW MM NEUTIKS ' ^'^^ ^ 
EACH RIW ' 

KTEMME m Mix 

mi tmutm mm 

ASIEMKI \ 

« Ktm IKWTS JiS . 

duriMs/iii Ml 



REMCUIitn FOR «K ADDiriONH 
24 HOVRS |4ll SNOWS) XT 
3$» C + 0.5» C 



. .-fly . * *^ 



. MSH 

couroiMs 

J AISENT 



ICPOftT lESHTS AS PIESCIMEO 

mm nmmi ieimicments 



"t: 

«*$ H 



lEtMW^TE FOI AN 'ADDITIONAL 24 
NOUS \4l,t 3 NOUNS) AT 35^ 
C 1 W C 

% .r ^" 



OAS 1-1 
COLIFONMS' 
ASSENT 



OAS |tl TUIE CONTAMMO AT 
UAST ONE QUISLE OF OAS - 

OAS hi COMPUn AISENCE OF 
OAS 111 TUIE' 

LLSTI - LACTOSE UUNYl 
SUlFAn TNYPTOSE INOTH 

lOLII - IlkuNT (NUN 
LACTOSE IILE "iNOTN * 



) 
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WATER MpNiTORING PROCEDURE: -Coliform Test' by the Multiple 
J ^ ^ * Dilution Tube\(MPN) Method ' ' 

1. Analysis Objectives: ' * ' . 

• In water treatment plant quality control, the^objective of the test may be 
on? or both of the fo^owing: 

- V. ... 

,a. To determine whether water treatment plant influent quality 'meets 
\ requirements set by law or regulatory c^uthority• \ 

b. To determine water body quality as pertaining to upstream flow in 
a sanitary survey ^o locate source of excessive counts. 

2. ^^Brief Description of Analysis: i ^ 

Three or more decimal )5erT€^ dilutions of a sample (For example: Five 
fermentation tubes with 10 ml portio;is, another five tubes with 1 mr- 
portions, etc.) are inoculated into lactose lauryl sulfate tyrptose 
broth (LLSTB) and incubated at 35° C + O.S'^/C. After 24 hours and .■ 
again at 48 hours, the LLSTB tube cultures are examined and results 
recordied for gas production • Cultures showing gas production are • 
transferred at each examination interval to BGLBB fermentation tubes 
^^and fncubated at 35° C + 0.5° C, BGLBB tubes are examinefl at 24 and 

• 48 hour intervals for^ presence of gass^and those showing gas are con- 

. sidered gas (+) and con£aining coliforms while those completely without 
gas as gas (-) or not 'containing coliforms. I ' ^ ^. 

,j At the end of the overall incubation period, individual tubes are 

summarized as positive or negative^amh the^se results coded to fepresent 
'^•~row2. of the inoculation' series. A Table of Most Probable Numbers (MPN) , 
. is used with properly selected -codes to determine the MPN Index. This 
Index is corrected, if ne'cessary, to agree with the actual sample 
volumes indicated (the Table fs based on 10 ml; -1 ml; and 0.1 ml volumes 
for the. series). The final results. are recorded and Reported as the- 
coliforms per 100 ml of sample. ^ ^ ^ 

3. Applicability of this Procedure: 

a. Range of Col i form Concentration 

If these dilutions are used These ranges of Colifofrtfs ^are covered 

^" — " — -- — — =■ 

• ' . 10; 1;0.1; 0:01 . > 2 td > 24,000 

V; 0.1; 0-01; 0.001 20 \6 I 240,000 

0.1; 0.01; 0.001; .0.0001 200 to-? 2,400,000 ^ . 

etc. / ' etc. « ' . • ■ ' 

b. Rretceatment of Samples . ^ ^ ' 

* ' ■ • * 

In accordance with Standard Methods, -14th ed* "(p. 904).. 

This procedure conforms to the-Standard Total Coliform MPN Tests 'as. described in 
Standard Methods for the Examination of Water and Wastewater, 14th ed., {1975), 
p- 916 ff. . . \ ' J ~ 



WATER MONITORING PROCEDURE: Col i form Test by the Multiple "X::^ 
\ Dilution Tube (MPN) Method - 

Equipment and Supply Requirements • ' ^ 

A. - Capital Equipment: 

■ . ■ ■ \. 

1. Autoclave, providing uniform temperatures up to and including 121° C, 
equipped with an accurate thermometer, pressure gauges, saturated 
steam power lines and. capable of reaching required temperature within 
. 30 minutes » ' • 

^ 2. Balance, 0.1 g sensitivity at load of 150 g 

3. Air Incubator to operator at 35° C + 0.5° C 

4. Oven, *hot-air sterilizing,- to give'uniform temperatures and With 
suitable-thermometer to register accurately in range of 160-180° C 

5. pH Meter, -accurate to at, least 0,1 pH unit, with standard pH reference 
solutions(s) " . • 

. 6. Water distillation apparatus, (glass or block tin), or s-ource of 
^ distilled water suitable for, bacteriological operations 

B. Reusable Supplies: . , 

1. Apron or coat suitable for laboratory ■■ • " 

2. Baskets, wire for discarded cultures , . 

3. Bottles, dilution*, 6-oz. screw caps, with 99 ml volume level etche( 
on one side 

4:, Bottles, sample*, preferred characteristics being 250 ml*' (6-8 oz. ) , 

wide mouth, glass stoppcf^* , , ' i 

5. Burner, gas, Bunsen^ burner type • 

,6. Cans, pipeti aluminum or steel; not copper (If plastic, or oiher type 
of prepackaged disposable pipets are used, this item is unnec$ssary.) 

7. Metal caps* to fit 18 and 25 mm culture tubes k / • 

8. Pan, to receive discarded contaminated pipits and ^la^ssw^e (Inust^ " - 
contain disinfectant before use) . ^ I'- 

9. Inoculation loop, 3 mm-diameter loop of ni chrome' or platlniMriydiim 
wire, 26 B&S gauge, in holder * \. ■' 

10. Pipets*, 1 ml, with 0.1 ml graduations, Mohr type preferred, Sterile, 

cotton plugged, glass or disposable plastic . . . * T\ 
n. Pipets*, lO.ml, with 1.0 ml graduations, Mohr type preferred, ;stterile, 

— eotton^plugged, glass or disposable plastic _L \ I •'^ 

12. Racks, culture type*, 10 x 5 openings, to accept' tubes at le'bst 25 m 
ijn diameter ■ , - ■- \; . 

[ 13. • Sponge, for cleaning desk top , '' • • '' ? 

14. Tubes, culture*, 150 x 25 mip " • i 

^15; Tubes, culture*, 150 X, 18 mm • - .1 

16. Tubes, fermentation*, .75 x 10 nri vials to' be inverted in culture tubes 

r 

C. Consumable Supplies: ' ' , 

1. " Distilled water, suitable for bacteriological cultures (note distillation 

apparatus required- in capital equipment) - ' • ' . 

2. BGLBB (Brilliant Green Lactose Bile Broth) dehydrated (recomfnend purchas 
' , of^}/A lb-, units) ' v . . ' 

3. Lactose Lauryl Sulfate Tryptose Broth, dehydrated (recommend purchase of 
' 1 lb. units), ■ ^. 

4. Postasiuiji pi hydrogen phosphate fKHpPO.) (reconmend purchase of 1/4 lb. 
units ) . > ^ 



WATER MONITORING PROCEDURE: Coliform Test by the Multiple. 

Dilution Tub^tMPN) Method 

C. Consumable Supplies (Continued): 

» . ' ' ' 

*«5. Disinfectant, for bench tops-. (Use household bleach solution prepared 
according to instructions on bottle) 
6. Wax pencilsf( recommend s.oft wax. equivalent to Blaisdeli 169T) 
.. 7. tDTA (ethylene dinitrilotetraacetic acid) 
■ 8. Sodium th.i OS ul fate (NagSgOg. 5, HgO) 



♦Items marked are needed in quantities or require size or space allowances which 
cannot* be specified here, as they vary according to the daily analysis Schedule. 
As a rule-of- thumb, space/size or quantity re^qui rements should be at least 3 times 
the normal dafly reqaireraents,- For further information on specifications' for 
equipment and supplies^ see the Microbiology Section of the current edition of 
"Standard Methods for the Examination df Water and Wastewater." ^ . 



WATER MONITORING PROCEDURE: Coliform Test by the Multiple 
, " Dilution Tube (MPN) Method 
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OPERATING PROCEDURES 



A. Pre-Test Procedures 



1. 35*> C Incubator 
Set-Qp, Adjustment 



«0 » 



STEP SEQUENCE- 



A 

K Place 35"^ C incubator in 
permanent location. 



1. Install thermometer. 



3. Install shallow pan of 
water 'in. bottom of incu- 
bator. 



4» Connect incubator, to '^^ 
electric power source. 

6. Adjust temperature until 
stabilized at required 
temperature. 



6. Operate bacteriological 
incubator continuously. 



INFORMATION/OPERATING G0Al3/SPEClVlCATI0NS 



Aa. All pretest procedures completed before starting 
other first-day procedures. 

~la. Out of drafts or places where it will be in 
sunlight part of day. • 
lb. Loca.tion convenient to laboratory bench. 
Ic. Gonvehient source of electric power. 

2a. Thermometer functions at least in 30'*-40'' Q 
range* and has intervals of O.S'^ or less indi- 
cated. Meets NBS stelndards. 
. 2b. Location should be central in incubator. 
2c. Mercury bulb thermometer should be fitted with 
^ cork or rubber stopper and mounted in small 
bottle filled with liquid (glycerine, water, or 
mineral oil). ^ 

3a. In most laboratory Incubators va pan having about 
• 1 square foot of arefa, with water about 1 inch' 

deep, is satisfactory. 
38i Maintains condition of saturated relative humiditj 

required in bacteriological incubator. 
3c. Requires daily check, with addition of water as 

necessary, to keep water in pan at all times. ' 

4a. Many incubators have pilot light to indicate 
power turned on. 

5a. Manufacturer's instructions for method" 

temperature adjustment. 
5b. Operation rousrt be at 35° + 0.5° C. 
5c. Allow about 1 hour between adjustments. 

6a. Requires daily check with wri tten ^temperature 
record, 4vith axljustment and water addition as 
necessary. 



TRAINING 
GUIDE NOTES 



V.A.I 
(p. 9-42) 

V.A.1.1 
(p. 9-42) 
\ 



V.A.I 
(p. 9-42 




V.AJ.3 
(p. 9-42) 



V.A.I. 5 
(p. 9-42) 



V.A.I. 6 
(p. 9-42) 
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WATER MONITORING PROCEDURE: 



Col i form Tes^ by the Multiple 
Dilution Tube (MPN) Mehtod 
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OPERATING PROCEDURES 



A. Pre-Test Procedures 
(Continued) ' 
• Z, Oven, Steriliser 
Se$-up 



3. Autoclave Set-up 



STEP SEQUENCE 



1. Place oven sterilizer in 
permanent location^ 

2* Install thermometer. 



3. Connect oven steriliser to 
power SDurce and turn on. 

4. Adjust- temperature to' 
stabilize at required 

. temperature. ^ ^ . 

5. Operate oveo sterilizer 
only when needed. Turn ^ 
off when not in'^use. 



1. Install and ojjerate auto- 
' Dlave according to manu-- 
facturer's instructions^. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



ERIC 



la. Convenient to source of electric power usually 
on table or bench. 

2a. Should indicate ttie 160^.- 180** C range, be 
accurate within this interval, and be marked in 
l.O^egre^ intervals. 

3a. Usually has pilot light to indicate power on. 



4a. Operated as near to 170** C as possible; -not lower 
^than 160** oil higher than 180*** C. 



5a. Turned ON inr'advance of need to permit reaching 

recfuired temperature before introducing material 

to be sterilized. 
5b. DvjBn sterilizer used to sterijize dry glassware, 

metal' objects. * » * ♦ 
5c. Oven sterilizer not used with culture media* 
i-solution, plastics, rubber objects, or with 
. .* anything containing or includi^xg these. 
5d. Paper-wrapped ^l.ass pipets may, be sterilized in ' 

oven sterilizer. ' 

la. Aul6claves_jextr«mely vfariedble in design and 

operation; also, potentially dangerous, 
lb. Used to sterilize objec|:s made off, or including * 

liquids, rubber, cultur^v media. 
Ic. Glagswajce~jnay be au^oclavk sterjlized but must be 

dried afterward.'. 
Id. Most plastics not\sterilized in^autdclave; . - 

plastics usually re^quire chemical "^sterilizers.^ 
le. Autoclave usually operated at 121** d for 15 min. 
If. Sterilized, media must be removed from autoclave 

a^^soon as poss,ib.le after autoclave ts reopened, 



TRAINJNG ) 
GUIDE NOTfS 



V. A. 2. 1-5' ^ 
(p. -9-43)^ 



V.A.3J 
(p. 9-43J 



/ 



/ 
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WATER HOKITORING PROCEDURE ; 



Conform Test by the Multiple 
.Dilution Tube (MPN) Method , 



OPERATING' PROCEDURES 



A. . Pre-Test P|rDcedures 
(Coatinued) 
^ 4. Water Distillation 

Equipment 



y. 



5. pH 'Meter 



6. Glassware 



.v:-ST[;P SEQUENCE 



1: Install and operate in 
accordance with manu- 
facturer 's' instructions. , 

2\ Operate continuously or 
intermittently as required 
to maintain adequate 
supplies of jJistilled 
watef. 



K Have unit available an 
operate in accordance with 
procedures described in j 
other lab procedures. / 

1. Wash all glassware in hot 
detergent solution. 

2. Rinse at least once fn 
hot tap water, " 

1 Rinse in dtstllled'water, 
at least 6 successive 
times and, 

4. Dry in -air.' ' ♦ ' 



JNRpRMATION/OPESATJNG^GOALS/SPECIFICAflO>IS 



la. Mu^t produce distilled water meeting quality 
rMuirements for bacteriological tests. 



2a.^serve supplies' kept^ in borosilicate glass 
^carboys or in plastic carboys made of material 
which will not dissolve substances which will 
afl^ect growth of bacteria. V . 

2b, Same distillation apparatus used for bacterio- 
, -logical purposes may be used .for chemical ' 
reagents. ^ 

la. Unit for pH check on finished culture media, 
lb. Used in. preparation of stocfk solution of 
potassium dihydrogen phosphate, r 



Ja. Nontoxic detergent 

lb. Be sure aV[ contents and markings are washed away 



4a. No visible spots or scum; glass should be cleap/ 

and SDarklinq. 
4b. Glassware suitable for use in bacteriological 

operations. * * 



TRAINING 
.GUIDE NOTES 



V.A.4.1--2 
(R^^ 9-43) 



V.A.5J 
(p. 9-44) 



V.A.6.1-4a 
(p. 9-44) 



V.A.6.1-4b 
(p/ 9-44) 
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WATER MONITORING PROCEDURE: 



Coliform Test by the Multiple 
Dilution Tube (MPN) Method 
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OPERATING PROCEDURES 



.STEP SEQUENCE 



, ; 

1 fJFORMAT I ON/OFCRAT I Nu GOALS/ SPEC If I CAT IONS 



TRAINING 
GUIDE NOTES 



A. Pre-Test Procedures 
(Continued)^ 



Thef following specia'l conditions may apply to the 
sample to be analyzed: 

If the sample is chlorinated influent which' cont^^ copper, zinc, or heavy 
metals, do operating procedures A. 7, A. 8 and A.9 coltipletely. 

If the sample is unchlorinated influent which cpntains copped*, zine, pr heavy 
metals, eliminate steps A* 7 and A.9.1. , 

If the sample is chlorinated inifluent which does not c(5r&ain copper, zinc, or 
heavy metals, eliminate steps A.B and A. 9. 2. . 

If the. sample is unchlorinated and contains no copper, zine, or heavy metals^ 
eliminate steps A. 7, A. 8, A. 9,1 and A,9.2, 



7. Sodium Thio&ulfate 
Solution 



8- Ethylenedinitrilote 
traacetic Acid 
(EDTA) Solution 



1/ Weigh 10.0 grams of sodium 
thiosulfate, 

2. Dissolve in 50-60 ml dis- 
tilled water, x 

3> Add distilled water to 
bring final volume to 
100 ml. ■ . 

4. Transfer to labeled bottle 



1- Weigh 15.0 grams. ^f EDTA. 



2. Dissolve in 50-60 ml'dis- 
tilled water. ^ . , 



la. Used for dechlorination of samples-. 
Ib.^ Use of trip balance accepted- 

2a. lOO^ml graduated cylinder satisfactory.. 



la. Labeled as 10% sodium thiosulfa*te and stored tn 
* refrigerator. 

la. l/sed for water samples high in copper or zinc or 

wastewater samples high in heavy metals, 
lb. Use of trip balance accepted. - 



1 graduated cylinder is 'satisfactory. 




V 



WATER MONITORING P'ftOCEOURE: 



•'Colifo'mi Test by' the Multiple 
Dtlutfon Tiibe j(MPN) Method 



0Vyy\TING PROCl,DURES 



A. Pre- Test Procedures 
' (Continued) - 



Sample Bottle 
Preparation 



< > 



STtP SCQUENfE 



3. Add distilled water: to. 

bring final volume to 
V 100 ml. 

4o Transfer to labeled clean 
, bottle. 



peliver '0,1 ml or -2 ml ^ 
, bf 10% sodium thiosulfate 
^ solution to each sample 
bottle, (,1 ml to 4 ounce 
or 120 ml size and ,2 ml 
to \6-8 ounce or 250 ml 
size), ' 

2,.De,liver ,3 ml on ',6 ml of 
15% EDTA solution to each 
sample bottle (,3 ml to 
4 ounce or 12a ml ljsiz^ and 
,6 ml to 6-8 ounGl or 
. 250'ml size), 

3. Place cover on "^sample 
bottl\e. 

4, Place paper or metal fcyi 
cover over bottle cap or 
stopger, 

5. Sterilize sample tottles in 
, sterilizing oven, 

6, Store sarrple bottles in , 
-^jClean, dryj)lace untij 
used, ' 



IHfOPMATION/OPERATING GOALS/SPECIFICATIONS 



4t», The bottle should be labeled as 15% Ethylene- 
dinitrilotetraacetic acid (EDJA) and stored 
in refrigerator, 

la. Use 1 ml pipet, 

lb,. Provides adequate sodium thiosulfate for 

neutralizing, chlorine in sample, 
Ic, Return stock sodium thiosulfate solution to 

refrigerator,' 



2a, Use 1 ml pipet, 

2b, Provides adequate EDTA chelating agent for metals 

in sample, ; 
2c.^turn atock solution of EDTA to refrigerator. 



'4a,. Protects opening of sample bottle from accidental 
contamination. 



5a. One hour at 170° C. (See A.2) . 



TRAIN 1.NG 
GUIDB NOTES 



V.A.9.1-6 
(p. 9-44) 
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WATER MONITORING PROCEDURL; CoHform Test by the Multiple 
. : , ^Dilution Tube (MPN) Method 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



A, Pre-Test Procedures 
(Continued) 
10. Pi pet Preparation 



1. Inspect the 10 ml and 1 ml 
pi pets to be prepared for 
use; discard and destroy 
all having chippeti or ; 
cracked tips. 

2\ Insert plug of non- 
absorbent cotton into 
mouthpiece of each clean, 
dry pi pet. ^ 



3. Place a layer of glass wool 
or several layers of paper 
padding in bottom of pi pet 
can. 

4. Place 12-24 pi pets of the 
same size in each pip&t can 

, delivery tip down. ,Mark 
cans as either 10 ml or 
1 mV. 

5. Sterilize *cans of 

pi pets in oven. ^ 

6. Store cans in clean, dry 
place until used. 

7. Whem^can of pi pets is 
opened for first use, pass 
the exposed.^nds of the 

'^pipets through flame, 
slowly. 



la. Cleanliness of pipet must be equivalent to 
glassware. ^ 



2a. For protection of user when pipetting sample. 
2b. Cotton plug must be tight enough to prevent easy 
remaval, either by the pipetting action or by 

'handling, and yet loose enough to permit easy ^ - 

/air movement through the plug. 

3a. For protectiqfi of pipet delivery tips. 



4a. Orientation permits removal of sterile pipets 
from can without contamination by user. 



5a, f hour at 170*^ ^C. {See A. 2 of procedures) 
6a. Laboratory cabinet or drawer recommended. \ 



7a. Burns off excess cotton sticking out of pipet 

-mouthpiece. , ^ 
7b. Cover "kept on can at all times except when 
samples are being inoculated. 



V.A.10.1-6 
(p. 9-44) 



V. A. 10.7 
(p. 9-44) 



WATER MCNITORH^G PROCEOURE : 



Col i form. Test by the Multiple 
Dilution Tube (MPN) Method ' 



OPERATING PROCEDURES' 



A. PrecjTest Procedures" 

(Continued) 
' n. Dilution teter . 
Blanks * .' 
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STEP SEQUENCE 



1. Prepare stock ^salutioa of . 
potassjum dihydrogen phos- 
phate (KHgPO^)'; dissolve 

34.0 grams of the KH^PO^ 

' in 500 ml distilled water. 
Adjust to pH 7.2 with • ° 
IN NaOH, and dilute to 1 
liter with distilleid water 

Z. Prepare stock solution of 
majgrre^ium sulfate (MgSQ*. 
^/Hgp) by dissolving 50 ^ 

gra/ns of this chemical in 
500-600 mis of distilled 
water and, after conTplete 
. dissolving, bring the 
final "Volume to 1 liter in 
a voliimetric flask.' . 

3. Prepare working solution' 
of dilution water py ad^b 
ing 1.25 ml KHgPH^ 

and 5. ml of the ma,gnesilim - 
sulfate stock solution to 
each liter of distilled . 
water to be made up las 
dilution water. 
» 

4» Deliver enough working 
solution tir each dilution 
water bottle so ^that after 
sterilization the bottles ' 
Will contain 99 f 2 ml of 
diTftlbn water* 



RIFORMAflON/OPC^ATiNG GOALS/SPECIFICATIONS 



la 



Distilled water mav be measured in 500 ml 
graduated cvlinder. 
Finished solution labeled "Stock 
Dilution Water-" ' 
Stored ^n refrigerator* 
Id. D-iscard stocjc solution and oreoare new solution 
if mold' appears* 



•lb 
V 

Ic. 



KHgPO^-for 



3b, 
3c. 



4a. 



5<ml pipet satisfactory for 1 liter amounts of 
dilution water. 10 ml pipet better when several 
liters are teing made. , 
1-liter graduated -cylinder satisfactory for 
measuibnent of dist^ed water. ' 
Use separate pipets Tor,»each solution to' prevent 
contamiriation. < 



100 fnl graduated cylinder oVdinarily satisfactory 
Pipetting machine desiVable but not mandatory. 
4b. Amount cannotfbe ^stated exactly, as sterilization 
evaporation differs from one autoclave to another 
Commonly^ about 102 mis are required. 

■■ -.V 



TRAINING 
GUIDE NOTES 



V.A.n.l.ld 
(p. 9-44) 



V.A'.1T.4^ 
(p. 9-46) 
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9-13 



WATER MONITORING PROCEDURE: 



Colifo»:m Test by the Multiple 
Dilution Tube.(MPN) Method 



Vl4 



OPERATING PROCEDURES 



StEP SEQUENCE 



INFOKMATION/OPERAtiNG GOALS/SPECIFICATIONS 



TRAINING • 
GUIDE NOTES 



A. Pre-Test Procedures 
(Continued) 



12. Preparat!t)n of 
Lactose* Lauryl 
. Sulfate Tryptose 
Fermentation «Broth 
(LLSTB) 



403 



Place caps on dilution 
bottles loosely > 



5. 

6. Sterilize in autoclave. 



6a. 



15 minutes at 121° C. Use "slow-vent'\ mode of 
steam evacuation. ' * * I 



2. 



Promptly remove frpm auto 
clave, tighten bottle c&ps, 
cool to room temperature. 

Store in cool place. 

Single-Strength Medium 
.Weigh 35.6 grams of dehy- 
drated Lactose Lauryl 
Sulfate Tryptose Broth.- 
Close cover of bottle of 
dehydrated medium tightly 
after renx)val . \ 

-Dissolve in V Titer, dis- 
tilled water 



^Place 10.5 ml of .the sol u- ' 
*tion of prepared LLSTB in 
each culture tube. 



8a. 

la. 
lb. 

2a'. 



3a. 
3b. 

.3c. 
3d. 



Dilutioa water r^ady for u^e^xMay.be stqred 
indefinitely In sc'rew-cappea dxittles.' 

T)ehydrated media takes moisture out af air; 
can become caked. 

Caked media unsatisfactory; should be discarded. 



Gentle heat (no boil i nig) if necessary to com- < 
plete dissolving medium. ^Usually a vigorous 
agitation will completely dissolve the medium. 

Use 150 X 18 mm tubes." 

A 25 ml pipet, automatic pipetted, or. funnel hose 
^and pi nchcock* assembly are acceptable. 
Accuracy of delivery: + 0.5 ml. • * - 

Apprpximately 90 tubes wilTbe necessary. This , 
will suffice for 6 tests^ based upon procedures* 
of this WMP (Water MonitoHng Procedinre), 



V.A.Tl.5 
(p. "9-45) 

V.A.1K6 
(p. 9-45)' 



V.A.ll.a. 
(p. 9-45) 



v.A.i; 

(P."9- 
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1 • • ' 

^ . WATER MONITORING- PROCEDURE: .Cplif»rrtest by the Multiple * " ' . 


, . UHtKATirtG ^PRCCEDUkES 


^.STEf StQUENCE ' . 


-,..„. ^ -.^ . ' 

I NFORMAT 1 ON/OP£;y\U N6 GOALS/ SPEC I F I CAT! ONS 


TRAINING 
GUIDE NOTES 


. A* Pre-Test Procedures 
(Continued) 
• % 

• * 


. J* 

4. Insert one fermentation 
vial into each tube of 
qiedium, open end dowrf. 

* 1^ 

5. Place tube cap. on each 

: tube of culture medium. ^ 


. 4a. Tubes and>ials previously washed as indicated 
(A. 6. 1-4.)' 
4b. Us? 75 X ID mm tubes. 

5a. AfterJall tubes have been filled and have 
individual vial. 






6. Sterilize in autoclave. 

'I 


6a. Within 1 hour after medium' is prepared. 
66v-Sterilization at izr C for 15 minutes! 
^ 6c. Medium must be removed' from autoclave as soon 
as possible after pressure has returned to 
• normal. Use "slowrvent" mode of stea.m removal. 






7. Cool medium to room tem- 
perature. 


' 7a. Medium ready for use when cool and individual* 
vials are completely filled with fluid. No 
bubbles must be present. 


• 




8. Check pH of finished 
medium. 

9/ If final pH is not sat^- 
factory, discard medium^ 
and prepare new batch tfm^ 

^ Stern izatitfn/ . - 


8a. ShoVLlbe pH 6.7 - 6.9. 
; 9a. pH va.lue ordinarily drops about 0.2 pH^uoit. 






10. Store mpdium in cool 3ark' 
place. 


10a. Not'in refrigerator. Usually in laboratory 

cabinet in darkness. 
10b. May be stbreA up tof^ 1 week if evaporation is not 

Hwre tnan lu* in loose^Ti LLing cappeo uUDes. 

With' screw-capped tubes should be h?ld no 

longer than" 3 months. * • ^ 


"v ■ 




♦ 


• • ° ' . 40.G 

• . . 1 , / ■ ■ . 




• • 

•A 
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WATER MONITORING PROCEDURE:: CoU-form Test by the Multiple 
■-■ Dilution Tube (MPN) Method •, 



9-16 



OPERATING PROCEDURES 



A. Pre-Test Procedures 
(Continued) 




13, Preparation of f 
Brtlliant Green . 
Lactose Bil6 Broth 
(BGLBB) 



STEP SEQUENCE 



Increased Strength Mediiim 
n. Weigh 53.4 grains of dehyd- 
rated Lactose Lauryl Sul- 
fate Tryptose Broth. 
Close covQr of bottle of. 
dehydrated medium tightly 
after removal . 



12, Dissolve in 1 liter dis-' 
tilled water. 



13, Place 20.5 ml of the 

solution of prepared Li^STB 
in each culture tube. 



14, .Continue step sequence as 
in*12,4-10 to complete 
preparation of increased 
strength LLSTB, 



1- Weigh 40,0 ,grarafc of de- 
hydrated Brilliant Green 
Lactose Bile Broth, Clo^e 
cover of bottle of de- 
hydrated medium tightly 
after removal , 

2, Dissolve iff 1 liter dis- 
tilled water. 



IMFOPHATION/OPERATING GOALS/SPICIFICATIONS 



lla. DehydrateiJ^»4j]gaia takes fnbisture out of the air; 

can become calced, 
lib. Caked media unsatisfactory; 'should be discarded.. 



12a. Gentle heat (no boiling) vf necessary to complete 
dissolving medium. Usually a vigorous agitation 
will completely dissolve the medium, ^ 

13a, Use 150 x 25 mm tubeis, 

13b. 25 ml pi pets, automatic pipetter, or funnel hose 
and pinchcock ai^embly are acceptable. ^ 

13c. Accuracy of delivery: + 0.5 mK 

13ct,. Approximately 45 tubes will be necessary . This^ 
will suffice for 9 tests based upon procedures 
of this WMP. 



la< 
lb, 

2a, 



Dehydrated media takes moisture out of the air: 
can become caked. 

Caked media unsatisfactory; should be discarded. 



Gentle heat, (no boiling) if necessary to complete 
dissolving medium, UsuaWy a vigorous agitation 
will completely dissolve the media, * 



TRAINING -"^ 
GUIDE NOTES 



V. A. 12, 3b 
(p. 9-4 5) 



( 
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OPERATING PROCEDURES 



A. Pre-Test Procedures 
(Continued) 



ERIC 
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STEP SEQUENCE 



3. Place 10. 5 ml of the solu- 
tion of prepared BGLBB in 
each culture tube. 



"4, Insert ofte fermentation 
vial into -each tube of 
medium, open end down , 

5/ Place cap. on each tube of 
culture medium. . 

6. Sterilize in autoclave. 



4b, 



7, Cool mediunT'to room 
temperature. 



8, Check pH. of finished ' 
medium, 

9, If final pH not satis-^ 
factory^ disqard mejJium anc 
prepare new batch witli pH 

. adjustment beforis 
sterilization. 



INFORMATION/OPERATING^GOALS^SPECIFICATIONS 



3a, Use 150 x 18 mm tubes 

3b, A 25 ml pipef, a*utomatic pipetter or funnel hose 

and pinchcock assembly are acceptable, 
3c, Accuracy of delivery ± 0,5 ml. 
3d, Approximately 90 tubes will J3e necessary. 

Tubes and vials previously washed as indicated 
(A, 6, 1-4), — ^ • ^ ^ 
Use 75 X 10 mrt^ubfts. 

After all tubes have been, filled and have in- 
dividual vial , • * . • 

Within 1 hour aft^r medium prepared, 
sterilization at 12r C for 16 minutes. 
Medium must be removed from autocletve as soon as. 
possible'after pressure has returned to normal. 
Use "slow-vent" mode of steam r&roval , / 

Medium ready for use when cool and individual 
vials are completely fi^lled with fluid. No 
bubbles must be present. 



5a. 



6a, 
6b, 
6c, 



7a, 



8a, Should be 7,1 7,3, 



9a, pH value ordinarily drops about 0,2 pH unit. 



TRAINING 
GUIDE NOTES 



V,AJ2.3b 
(p, 9-45) 



\ 
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HATER MONITORING PROCEDURE; 



Conform Test by the Multiple 
Dilution Tube (MPN) Method. 



OPERATING PROCEDURES 



A, Pre-Test Procedure? 
(Continued) 



14, Final Equipment 
and Supply Check 



STEP SEQUENCE 



10. Store medium in cool dark 
place. 




1. Check to be sure that alX 
equipment and supplies, 
solutions, and prepared 
media are ready before| 
starj^fing. sample examina- 
tion. 1 

2. Make preparations or ad- 
justments as. necessary ,be- 

' fore starting test. 



iriFORMATJOM/OPtRATING GCALS/SPECIFICATIONS 



la< 
lb, 



NOT in refrigerator. Usually in laboratory 
cabinet in darkness. 

May be stored up to. 1 week if evaporation not 
more than 10% in loose-fitting capped tubes. 
With screw-capped tubes should be held no 
longer than 3 /fibnths. 

^ > 
Check general list of equipment~and supplies. 
Each test requires (with 4 sample volumes per 
test): 

5 tubes 1.5X LLSTB (150 x 25 m tubes), 
15 tubes IX LLSTB (150 x 18mm tubes) 
10-15 tubes BGLBB 

1 sample bottle, sterile ^ 
* 1/10 ml pipet, sterile 

2 1 ml pi pets — • 

1 99 ml sterile dilution blank.. 



9-18 



TRAINING 
GUIDE NOTES 



B. First-day Procedures 
1. Equipment 
• Maintenance 



2. sample Collection 



1. Check, record, and adjuslt 
incubatpr temperature. 

2. Add water to pan in 
incubator^as necessary. 

1. Collect sample. 

2. Record sampling informa- 
tion. 



la. See A.l .1-6 




1 



3ansport sample to 

411 ^. 



I 



2a. 



3a. 
3b. 



Most plants have sample tag of some type wh1ch\ 
includes such information as date, time, place 
of sampling, name of sample collector, and other 
information as may be required. 

Taken to laboratory without delay. 
Samples iced if delay of starting sample test 
is greater than one hoyr. No more than iS hours 
of transportation time is allowedv 



412 



WATER MONITORING 'PROclPtfRE: eollform-TeSt by the' Multiple 
*^ — ^ . Dilution Tube <MPN) Method 



OPERATING PROCEDURES 



B. FIrst-day Procedures 
CContlnued). . 
3. Preparation of 
— Laboratory Data 
Sheet, 



ERIC 



STEP SEQUENCE 



1. Fill In data sheet to 
show sample Information. 



2. Select sample Inoculation 
vol umes . 



INFORMAT I ON/OPERAT I NG- GOALS/SPEC I F ICATI OrfS 



• Ijrr Needed Information should be'.on sample collection 
tag. 

lb. Most data sheets show at least source, data, 
time of collection, name' of sampler, name of 
analyst, laboratory sample number assigned., 

2a. Recording to collform density range predicted for 

the sample! 
2b. For conforms per 100" ml in the_,range ' 



from 
~X 
20 
200 
2,000 
20,000 



to Inoculate 5 tubes each of m\ 
16,000 10. a, 'i;o, o.i, o.oi 

160,000 1.0, 0.1, 0.01, 0.001 

JL600,000 0.1, 0.01, 0.001, 0.0001 

16,000,000 .01, .001, .0001, .00001 

160,000,000 .001.. 0001,. 00001, .000001 



2c, 
2d, 



2e, 



2f. 



For chlorinated Influents,, I'o, 0.1, 0.01, and 
0.001 ml sample portions are recommended. 
For raw (untreated) sewage, use sample portions 
of 0.0001, O.OpOOl, 0.000001, and 0.0000001 .mK' 
For other waters, other combinations of sample 
volumes may be. required, particularly in 
environmental ^^aters receiving raw or Incompletely 
treated sewage, .It may be necessary to conduct 
exploratory tests. 

For purposes of this WMP, the selected volumes 
will be: - 



10 



.0; 1.0; 0.1; and 0.01 



TRAINING 
GUIDE NOTES' 



VII.B.3.1 
(p. 9-46) 



VII. B. 3. 2 
(f . 9-46) 



4il 
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WATER HONlfORINGVROGEDURE; ^Co.l,iform Test by the Multiple. ^ ' 
' ' ' . y dilution Tube (MPN) Method ' 



,9-20 



OPERATING PReCEDURES 



B. |1rst-day Procedures 
fContinued) 



4* Lab Bench 
Disinfection 



STEP SEQUENCE 



3. Enter information In 
laboratory data sheet to 
show sample, inoculation 
volume f^r each series 
' (rfow) of 5 tubes. 



1. Disinfect laboratory 
bencii; wipe dry. c' 



15 



ERIC , 



^INFORMATION/OPERATING GOALS/SPECIFICATIONS 



3a. Recommend showing sample inoculation volumes* in 
nl or decimal amounts. 



\ 
\ 
\ 



• . I ec t . 
Rfeceivefl £_ 
pH S 



• , ine 



^ PM. Examined 



ObservatiotiS 



Amount 
Sample 


Presumtive 
LLSTB 


Confirnied 
BGLBB * 


ml 


24 hr 


48 




24 hr 


48 hr 
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1 
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.1 
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^ 1- 

















l9..Sp(j/nge and disinfenctaat; paper towelj^ng. 



. 8 



TRAINING 
GUIDE NOTES 



\ 
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WATER MONI-TOPING PROCEDURE; Conform -Test by 'the Multiple ' 
• ' Dilution Tube (MPN) Method • 



OPERATING PRCCEDURES 

- B. First-daty Procedures 
(Continued) . » 
5.- Assembly and Label- 
ing of Culture 
Medium . 
.4 • 



6. Sample Inoculations 



ERIC 
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STEP SEQUENCE 



\* .' 
l • PI ace tubes of lactose 
Lauryl Sulfate Tryptose 
Broth (LLSTB) in each of, 
4 rows 1n culture tube 
rack, (20 tptal tubes) 

2. Ubel tubes of culture 
m6(flum to show sample 
number, Sample volume, • 
and position of tube In 
the series of 5 tubes per^ 
sample volume. 



Row 1 

1. Shake sample vigorously.- 



2/ Deliver 10 ml oi sample 
Into each of tubes Iji Row 

•f " 

' Row 2 ^ 
3. Deliver 1 ml -of sample 
into each of tubes of Row 
2. ^ • 



Ran 3 

Deliver 0.1 ml of sample 
Into each of tubes of Row 

3: 



1 



la. 



2a. 



'2b. 



la. 

2a. 
• 2b. 

3a. 

3b^, 

4a. 
4b. 



'I NFORMAT I ON/ OPE RATI NG ' GOALS/ SPEC I F I CAT I ON^ 



First row of 5 tubes to contain 1.5X LLSTB 
(increased strength broth) and the next'S rows 
to contain the single st»*ength. medium-.- 



Use . labeling code which- allows instructor to 
follow manipulation of tubes by trainee through- 
out procedure. 

Label, every .tube. Only the experienced worker' 
shoyTd take short-cuts in labeling.* 
Use wax, pencil. Soft wax equivalent to 
Blaisdell ]69T is suggested. 

At least 25 shakes over space of at least 1 foot 
Iri 10 seconds or leSs. • . 

Use the' same- originally sterile 1o ml .pipet for 
each of the 5 tubes . • ' . • . 
Discard pipet into discard tray. ' ' ^ . 

Use the sa^ origlinally sterile 1 ml, pipet for - 
.each of the 5 tubes. 

JPo'not contaminate (ber\ch-top» hands,.etc.) pipet 
aa' it" w.1'11 be needed I further. • 

• - • 

Use the 1 ml pipet (as'.used for Row 2) to deliver 
0.1 ml' into each of the '5 tubes. 
Do not contaminate (bench-topi hands, etc.) pipet 
as. it wlU be needed further. * ' , . 



TRAINING 
GUIDE NOTES 



VII. B. 5. 2 
(p. 9-47) 



VII .B. 6 , 
I.e. 6. 1.1 
(p. 9-48) 
(p. 9-36) 



• 4 
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WATER MONfTORlNG PROCEDURE: ^^^1°"^ l^t^ /LS^u^^Iv^IP^^ 
i • Dilution Tube (MPN) 'Method 
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OPERATING PROCEDURES 



STEP SEQUENCE 



I NFORMAT I ON/OPERAT I NG GOALS/ SPEC I F I CAT I ONS 



TRAINING 
GUIDE NOTES 



B. First-day .Procedures' 
^ (Continued) 



Row 4 

5. Deliver 1 .0 ml of sample 
in^o 99 ml dilution blank 



5a. Water-withfri 99 ml blank must have meniscus in 
iine with etched bottTe marking before sample . 
delivery. 



OUTER 
GLASS 
WALL 



CORREa — 
EYE — * 
LEVa 




6, Shaker dilution blank: 
. vigorously* 

Deliver 1 ml of djluti 
blank water into each 
tubes of Row 4. 




LEVEL TABLE 

^b. Discard 1 ml pi pet into discard tray, 
a. As previously described. 



7a. Use'a- sterile 1 m,l pipe.t 
7b.. Discard p^pet ihto dis 





tray. 



CURVED 
MB4ISCUS 
LINE 

ETCHED 
UNE 
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WATER MONITORING PROCEDURE: Col 1 form Test by the MuUi Die . * % 


• 


Dilution Tube (MPN) Method 






OPERATING PROCEDURES 


STEP sequence" 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


B. First-day Procedures 
(Continued), 

Incubation - , 


il. After completion of sample 
inocuiai^on into LLbiD> 
shake rack of cultures 
gently. 


, la. Mixes Sample vylth culture medl6ni. 
lb. Avoid shaking &1r Into fermentation vials. 


• 




2. Place rarkf<^ nf rnlftiroc 
in incubator. 


^a. ^4 nour^ + z hours at 35 + 0.5 C. < 


/ 


8. Processing ffsed 
Glassware / 


1. Drain sample bottles, 
. dilution bottles, and 
pfpets into sink. 

«> 


la. Sterilization unnecessary. 




t 

» ... 


2. Wash and dry bottles, 
. pipets. , 


2a. Meets original cleanliness requirements of . 

, glassware. " ' 
2b. Glassware ready for reuse. 


> 


9. Lab Bench 
Disinfection 

-J — — 


1. Disinfect laboratory 
bench toot wIdp drv 


la. Sponge, disinfectant, paper toweling. 




C. 24-Hour Procedures 
^ 1 .-Equipment 
^ Maintenance v 


1. Check, record, and adjust 
incubator temperature. 


> 

la. See A. 1.1-6. 

t 






2.' Adrfwater to pan in 
incubator as necessary. 


^» 


• 


7 2. Disinfection - 


1. Disinfect laboratory, 
bench too: wicp rfrv 

k/wiiwil t#W^ , ff I^C Ml jf » ^^^^ 


laT" See B.4.1 . ^ 


•* 


V . 3* .Reading and Record- 
ing of Results 


1. Remove rack(s) of cuKures 
from incubator to lab 
bench. 






^. ' ■ . •421 
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WATER MONITORING PROCEDURE; Coliform Test by the" Multiple • * ' - ^"^^ 

^ Dilution Tube (MPN) Method " ■ , 



OPERATING PROCEDURES 



C. 24-Hour Procedures 
(Continued) - 



STEP SEQUENCE 



2. Shake culture rack gently , 



3. .Examine each tube 'for gas 
production and record 
results on data sheet. 



INFORMATION/OPEPATING GOALS/SPECIFICATIONS 



2a. Hastens release of gas in supersaturated cultures 
2b. Must not s,hake air into termentation vials. 



3a. 



If present, gas will- be'trapped in the fermenta- 
tion vial . * . 
Gas in any quantity is a positive test. - 
Vials' with no gas are a negative test. 
Each result appears on line corresponding with 
the tube label. 

All results appear under the "24" of the LLSTB 
^ column. ' • 

3f. Plus sigri (+) means a gas-positive tube. 
Minus sign (-) means a gas-negative tube. 
Assume, for instruction purposes, that 
the following recordings result: 



3b 
3c 
3d 

3e 



3g 
3h 



Observativ 



.L 



Amount 
Sample 
ml 


tre^umtlve 
LLSTB 


Conffr 
BGLBi 


i4 hr 48 hr 


1 24 nr 


.10 




+ 




















+ 












1 




. f 






+ 








+ 




















.1 




























+ 




























• ft! 















































TRAINING 
GUIDE NOTES 



iri.C.3.3 
(p. 9-41) 
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WATER MONITORING PROCEDURE; Col 1 form Test bv the MultliilP 

dilution Tube (MPN) Method 

?* ' • ' * * 


ft 

• 


OPERATING PROCEDURES 


STEP, SEQUENCE • ' 


J \ - 

INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES , " 


C. 24-Hour Procedures 
~ (Continued) 
4. Transfers 

■« 


\ 

» 

1. Label and assemble tubes 
of BGLBB-. 

' * 4 


la. One tube of each- LLSTB gas-positive tube. 

lb. Each BGLBB 'tube label corresp^onds with label on 

gas-positive LLSTB tube. 
Ic. Labeled B6LBB tubes assembled in a culture tube 

r^ck in^same relative position as gas-positive 
• LLSTB tubes in their rack. In our example there- 

will 4>ie -eleven tubes of BGLBB required. - ' 


t 


« 

V 

% 

• / 

; / 


2. Transfer each gas-posftive 
tube of LLSTB to a labeled 
tube of BGLB6. • 

> 


|2a. Lab^V on inoculated tube of.BGLBB is the same as 

'the label on the tube of LLSTB from which the 

^transfer is madef. . 
2b .^'3 mm inoculation loop. 
2c. Loop flJme-sterilized before use and between 

successive transfers^ ^ 
2d. One loopful per transfer. 
2e. Place inoculated BGLBB tube in$o hole of rack 

previoasly occupied by the tube from 
, which the -transfer was made. 
2f. Place positive LLSTB tube into discard area after 

transfer is made. 'All discard tubes are to be 

sterilized prior to cleaning and reuse of caps' 

arya tubes. 


VII. C. 4. 2 
(p. 9-50) 

i 

> 




3, Return rack of tubes/con- 
. taining the negative LLSIB 
* tubes and the freshly 

inOuUlatcU doLdd tUOeS * 

the 35° C incubator. 


/ ' 
3a. An addition^ 24 + 2 hours at 35° + 0.5° C. 




5., Processing Dis- 
carded Cultures 


1. Sterilize discarded LLSTB 
tubes. 


la. Autoclave: 15 minutes at 121° C. 

* ^ m 




\ 


2. Remove all labels from 
culture tubes. " ' 


2a. Best done while still warm aftep^^iutoclave. 
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WATER MONITORING PROCEDURE: Col i form Test by tHe-Multiole * " ' "•^r 

c ** V • , LI r 1 in^lUlU 1 UDe^rirlM J nctnOu 
•* _ _ • ^ . • 
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OPERATING PROCEDURES 


^STEP StQUENCE 


INF0SMATI0N7CPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES^ 


C, 24-Hour Procedures 
(Continued) 


3. Empty sterilized cultures 

into sink. 

1 

4. Wash and dry culture tubes 

, ferqtentation vials, and - . 
tube caps . ^ 


4a. Meets original cleanliness requirements of 
glassware. ' . ^ - 
*4b. Tubes and caps ready for reuse. 




eV Disinfection 


1. Disinfect laboratory bench 
top; wipe dry. 


0 

la. Sponge €ind disinfectant; paper toweling. 


• 


D. 48-Hour Procedik^gs^^^y^ 
!• Equipment 7 
Maintenance V 


1 . JCheck,* record, and adiust 
^^incubator temperatures. 


> 

* 






2. Add water to pan in 
1ndi4bator as necessary. . 






' 2. Disinfection 


1. Dlsljfect liib' bench top; 
wipe dry. 


, / 

• 




J 3, Reading and 

Recordlag of ' 
Results 


1. Remove the rack of cultures 
from the Incubator to lab' 
bench . 

2. Shake culture rack gently. 


• 






3. Examine each tube for gas 
.production and record 
results on data sheet. 


3a. LLSTB tubes will be recorded und?r the "48" on 
the LLSTB column and.£he BGLBB tubes under the 
"24" column. 

3b. Any amount of gas is always considered to be a 
"positive" result." 
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WATER 'MONITORING PROCEDURE ; Col i form Test by the Multiple 
^- Dilution Tube (MPN) Method 



OPERATING PROCEDURES 



D. 48-Hour Procedures 
(Continued) 



4. Transfers 



420 



,er|c 



STEP SEQUENCE 



t*. Discard all of the BGLBB 
tubes whi ch\ have the ^ 
positive rebordings. • 



2. Discard all ^STB 
' tubes which nave the 
negative recordings. 



INFORMATION/OPERATING GOALS/S'PECIFICATIOfiS 



3c. Assume that gur "test" now shows the following 
recordings: • 





Araount 
Sample 
ml 


Presurotlve 
LLSTB 


Confinne4 
BGLBB 


24 hr 


48 .hr 


24 


4d 


10 




+ 




+ . 






+ ' 
























+ 






+ 




+ 












+ 




,1 








+ 






+ 
























+ 




.1 


















+ 




















+ 








+ 


























































i 











































r 



la. This will be a total of ten tubes ^(See data sheet 
recordtngs in D.3.3.c)» 



2a. ThisTwil.l be a total of. seven tubes (D,3-3-c). 
2b7 LLSTB tubes which shoW no gas^ production within 

48 hours* are to be considered as not having 

contained col i form bacteni'STt.,^ 



TRAINING 
GUIDE NOTES 
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mm MONITORING PROCEDURE: ' Col i form, Tfest by the Multiple 
T^~~"^~— ~— Dilution Tube (MPN) Method 



9-28 



OPERATING PROCEDURES 



D. 48-Hoar Procedures 
(Continued) 




5» Processing ^ * 
Discarded Tubes of 
Media 



STEP SEQUEftCE 



3, 



5, 



Re*incubate any BGLBB tubg: 
which were negative and 
assemble for transfer any 
positive LLSTB tubes. 

Label required tubes of 
sterile BGLBB tubes. 



Transfer each of the two . 
gas-pos1t1v? LLSTB /tub'^fs tc 
Its corresponding tube s)f 
BGLBB- . 



6, After each transfer, pjace 
LLSTB tubes In discard 
basket. 

7. Place InocuTidt^d'^BGLBB 
- tubes. In ffie 35° + 0.5|^C 

iJtcubator. ^ 

'7a -(Alternate) If no cultures 
; for this test:j)rocedure - 
/remain to be Incubated, 

proceed tolntefpretatlbn . 
• of Test Results and 
.continue as^dlrectfed: 

1, Stefllfze discarded media. 

2/ 



3, 



Remove al Mabels from' 
culture, tubes/ " 

Empty sterilized' cultures 
into sink. - ' ' 



/ 



'INFORMATION/OPERATING GOALS/SPEeiFICATIONS 



3a« 

3b, 
4a- 

5a. 
5b. 

6d: 



Th°ere will be one tube of BjGLBB whicf\ must be 
re- incubated for an additi'i/hal 24 hours at 35°/ + 



0.5° C. 



There win be-two positi„v$ LLSTB .tubes.* 

Two tubes of BGLBB shqul/4 beMabeled to 
correspond to the tworarkings of the positive*^' 
LLSTB tubes, / 

Use 3 mm loop which is flamed prior to entry 
Irrto the LLSTB to a void. contaminant ion or cross- 
contamination. 

Use one loopful of transfer from the LLSTB to 
BGLBEf, 

Contaminated tubes are to be sterilized prior to 
cl^aiving opisration. 



• TRAINING 
GUI'DE^ NOTE S 



\ 




; ' W/VTER MONITORING PROCEDURE; - Cbllform Test 'by the MuT'^iple 



Dilution Tube (MPN) Methbd 



OPERATING PROCEDURES 



STEP SEQUENCE 



IL 



Vt^PERATIN' 



INFORMATION/OPERATING GOAljS/ SPECIF I CATIONS 



TRAINING 
GUIDE 



NOTES 



. D. 48-Hour Procedures 
{Continued) - 



6. bis Infection 



,4. Wash ind dry culture tubes 
fermentation vials/ and 
tube caps. 

1. Disinfect laboratory bench 
top; wipe dry. 



■ / 

/ 



* » Es(?72««our ProceclCw^s 
1\ Eqalpmenf '^^ • 
Malntctnance 



2; Dt$ Infection 

''^ \ A. ■ >^ ' 
.3. Reading . aifd 
Record1ng*of 
, Res&Tts ' 




'A- 



in 
P 



1. Check, record, and adjust 
Incubator temperatures. ' 

2. Add water to pan In 
Incubator as, necessary. 

1. Disinfect lab bench top; 
wfpe dry. 

1. Remove tUltures from 

, Incubator to lal? bench. 

2. Shake cuftyres gently. 



1^ 




m 
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MATER MONITORING PROCEDURE : 



Coli/orm Test by the Multiple 
Dilution Tube (MPN) Method 



9-30 



OPERATING PROCEDURES 



;STEJ> SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING * 
GUIDE NOTES 



E. 72-Hour Procedures 
(Continued) 




^ 



3*. Examine each tube for gas 
production and record 
results on data sheet. 



Incubate any cultures 
which are still negative 
if they have not been 
incubated a full 48 hours, 



,3a. In our continuing example, 3 tubes of BGLBB are 
to be examined - one of which will be a "fl8" 
entry and the other two of the "24" colgmn entry 
Assume the following recordings: 



jmnt 



olSl^-tioris 



10 



Amount 
Sample 
ml 



01 



Presuntive 
LLSTB 



24 hr I 43 hr 



- + 



Confirmed 
8GL68 . 
24 hr 1 48 hr- 



4a. Since both 'i24 hour" recordings"^or't'he BGLBB have 
become positive, •NO further culturings are 
necessary and one could^'prpceed with the 
Interpretatiort of Test Results instead of the 
96 hour procedure* 



4(3 G 



WATER MONITORING PROCEDURE: 



Colifonn Test by the Multiple 
.Dilution Tube (MPN) Method 



OPERATING PROCEDURES 


STEP ^SEQUENCE 


INF0RMATION/OPERATING(^6OALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


4. Processing 
Discarded Tubes 
of Media 


!• Sterilize discarded tubes 
of media. 

2. Rsmovft all 1;)hp1c fmm 

tubes. * '\ . 


V 


■ 




3. Empty sterilized tubes 
into sink. 






5. yOis Infection 


1. Disinfect' lab bench top; 
wipe dry. 






Ff Interpretation of 
Test Results 

- • 


1. Determine hlinber of-^BGLBB 
tubes which are positive - 
, for each group of five * 
tubes of equal sample . 
volumes. 

// ^ ^ ^ - - 


la. NO -consideration of Presumptive Test (LLSTB) 

foir interpretation of test results, 
lb. Our example (E.3.3) §how^s 

5 positive 1st row 

5 positive 2nd row 

3 positive 3rd row 

0 positive 4th row * 

A 

N- - ' 

tt 

V ' • ^ 

4 

1 * 


II. F. 1-2 
(p.. 9-37) 

• 


• 






8 
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OPERATING PROCEDURES 



F. Interpretation of 
Test Results 
(Continued) 



43'J 



STEP SEQUENCE 



2. Write the numbers in 
data shget. 



the 



STelect the 3-digit code 
which applies to the' ' 
tiimiber of gas-positive 
tubes of BGLBB. 



J NFORMAT I ON/OPERAT I NG GOALS/ SPEC I FI CATI ONS 



2a. 



■M. Examined 
'vatloris 



Confirmed 
BGlBfi 




24 hr 


48 hr 




+ 








+ 
























^ - 








+ 








+ 










+ 






+ 








— ^ 
















+ 









































































r 

3b, 
3c. 



In a test involving^* sample volumes this win 
be based on rows 1,.3, 3, or on rows 2, 3, 4; 
and 

If an .tubes are positive in rows 1 and 2, then 
the 3-digit code is based on r^ows 2, 3, 4. 
In an other cases; the 3-digit co4e is' based on 
rows 1, 2, 3. 



TRAINING 
GUIDE NOTES 



II. F. 3 
(p. 9-37) 



WATER MONITORING PROCEDURE: 



ColifCrm Test by the Multiple 
Dilution Tube (MPN) Method 



OPERATING PRCCEDURE.S 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING ■ 
GUIDE NOTES 



F. Interpretation of 
Test Results 
•(Continued) 



441 



4. Look up and record on the 
data sheet the MPN Index. 



4a. Fo^ the given example the location of the MPN 
index is shown by the arrow based on the 5-3-0 
code. 

Table of Most Probable Numbers (MPN) 



No. of Tubes Giving Positive' 
Reaction out of v 



5 of 10 
ml Each 



5 
5 
5 

5 
5 
5 

. ..5 



5 of 1 
ml Each 

1^ 



1 

^'■1 



2 
2 
2 

3 



Divide the MPN In^Sfex by 
the number of mi's o^ sample 
represented by -.the middle 
digit of the MPN Code. 
The number obtained is the 
MPN (Most Probable Number) 
per 100 ml of original 
sample.* 



5a. Calculates to be 790. 



5 of 0.1 
ml Each 



0 

r 

2 

0- 

1 

2 



MPN 
Index 
per 
100 ml 



33 
4& 
63 

J49 

70 
94 

79- 



II. F. 4' 
(p. 9-38) 



II. F. 5 
(p. 9-38) 



o 
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WATER MONITORING PROCEOURE: Coriform Tgst by the Multiple 
—^—^———^ Dilution Tube (MPN) Method 



OPEft'ATING PRQCEDURES 



F. Interpretation of 
Test Results 
(Coritlnued) 



SfEP SEQOENCE 



6. Record the calculated 
Total Conforms per 100 ml 
on the laboratory 'data 
sheiet. 



' INF0RMATI0N/0PERAT;ING 60jf\LS/SPEGIFICAf 











1 1. 1 . r 1,1 . ■ 


RESULTS; • CoVifOrm MPN 




■ 790 ' • 



G, Reporting of Results 



!• Report results as 
prescrHied un^er 
regulatory requirements. 



■A ♦ 

I 



WATER HON ITORI N6 PROCEDURE : Col 1 f orip tes t by the Mul t1 pie 

. Dil ution, Tube (MPN) Method ■ 



Ul 



I 

4 

il: 

I 

f 
1 



i 
i 



^^1 



SE-CTION 
I* " 
II* 

in* " 

IV 
' y* 

VI 

^VIIA^ 
VI n \ 
ix . 




TRAINING GUIDE - 
TOPIC 

* 

Intrdduction 

Educational Concepts - Mathemati 
Educational Concepts - Science 
Educational Concept? Conmuni cations 
Field & Laboratory Equipment 
Field & Laboratory Reagents . 
Field & Laboratory Analyses 
Safety ' * - 
'Records and Reports •, 



♦Training guide materials- are presented here under the headings marked*. 
These standardized headings are used through this series of procedures. 
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WATER MONITORING PROCEDURES': Col i form Test by the Multiple 
j Dilution Tube (MPN) Method 



•INTROaUCTIOfl 



Section 'I 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



These MPN methods for determining bacterial numbers 
are based on the assumption that the bactdria can . 
be sep.arated from one another (by» shaking or btfier 
means) resulting in a suspension of individual- 
bacterial cells, uniformly distributed through the 
original- sample when the primary inoculation is 
made* 

Test procedures are based on certain fundamental V 
a^^sumptionsc 

a* First, feven if only one living cell of tbei 
test organisms is present in the sample, .it 
will be'able to grov^when introduced intc^the 
primary inoculation medium; . , 

b. Second, grovrth of the test organism in the;, 
culture' medium will produce a result whjcH:, ' • 
indicates presence of 'the test organism; and?- 

c. Third, unwanted organisms will not grow, or 
if they do grow, they wjLlI npt l;imit growtlr'' 

• of the test organism; nor wfll they produce,. , 
growth effects that will- be c^qrtf used with thbse'* 
. of th^ bacterial group for w(ii.ch the^test. is 
designed. • , / : . ■ '* * ' 



7. 



4 
4 



t o 



I 

I 
I 
I 

1 
I 
I 
I 

4 

^* 
I 

V 

1 
I 
t 

i; 



WATER MONITOP.ING PROC€DDRES : 



Col i form Test by the Multiple 
Diliition Tube (MPN) Method 



EDUCATIONAL CONCEPTS - MATHEMATICS 



Section II 



F.1-2 



TRAINING GUIDE NOTE 



* • 

' For purely qualitative aspects of testing for 
indicator organisms, it is convenient to consider' 
the tests applied to one sample portion, inoculated 
'into a tube of culture medium; and the follow-up 
examinations and tests on results of the origfnak 
►inoculation. Results, of testipg procedures are/ 
definite: ' positive (pnesenjce of the organism-group 
is demonstrated or negative (pr^e^nce of thfe. 
orgapism-group is not derridnstrated). 

The^combination of positive and negative' results ' 
is'usfed in an application of probability mathe- 
matics to.secure^a single MPN value for the sample. 

To obtain MPN values,' the following c-pndUions 
must be met: . ' ' ^ • / 

V • - • 

a. The. testinfl prJitedure must result in one or 
more tubes, in which the' tes f organism" 1^ demon- 
s^trated to be present; and 

b. The testing procedure 'must result, in one or 
more fiibes ip wihicti the test organism is not 
demonstrated to be present. 

The MPN >^laie for a'i given .sTample is obtained ' 
thr'ough the^use o/ MPN Tables.t It is emphasized 
' that the pr;ecis?oa af an individual MPN value is 
wot great whea compared with most physical -or 
chemicfil deteijminatlops.^ . * '\ 

' ^ - > " ' 

Standard pracj^ce^-n waters tests-«fnade by molt or- 
ganizations-'fs ta .plant five tubes in each^of a • 
series of s^mple^* increments-, in sample volumes 
decreasing at decimal 'interval sV * . 

As a^':e)j:amp>e, assume theit 111 tubfes werp p'ositive ^ 
j^farJ^^ampl,^ portion of lO'nil, all five Jubes were* 
T^gsit^e on the portjons.'of l.ml, .three of .the f 
TT^Ve/p.iT« ml<iportions"were •pdsitiv^,^and no/ie of the 
f^vfetO^IOl ml portions wey?e positive. - - ^ . 

' , / * : • ' ' • * *^ . . « • 

Yhe'-^^^ers, bn the above example t^wchjld be 

pursuing theJabove e)C3imp.le, the-cocle j^ltl be 
5-3-0.* ' ^' v^^--' 

' • " ' • J- 

Z. "Selection of codes js. si6metinjes**compUcated'; _ " 

. For^further^^itiforijiation study training gui4p 
f no-tes^and.^ri ted .references ♦ - " . v ^ ' 



REFERENCES/RESOURCE? 



J 



* 

4 



Std. Meth. 14:923.ff 
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WATER MONITORIJHj^OCEDURES; Coli/orm ilk .by. the Multiple 



Oi l lotion Tube^-(MPN) Method 



EDUCATIONAL CONCEPTS - MATHEMATICS 



,Wtion II 



' TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



f:4 



•F.6 



, ' / - ■ . 

!• Appears on. MPN Table (attachjed to this Section) 

2, Pursuing the given example, the MPN Index for 
MPN Code 5-3-0 would be 79, • 

1, As indicated abpve, the milJdle digijt -is 3; and 
it represents a sample portion of 0.1 mK An 
MPN^/Index'of 79 divided ^ 0.1 is 790. • - 

The Ccili forms per 100 ml would be recorded as 790. 
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EDUCATIONAL CONCEPTS - MATHEMATICS 



Section II 



I 
I 



I 

I 
I 
I 
i 



TRAINING GUIDE NOTE 



Table of Most Probable Numbers (MPN) 



No. of Tubes Giving Positiv6 
Reaction out of 



5 of 10 
ml Each 



0 
0 

0'" 
0 



<2: 
2 

' 2' 
2 
2 
2 



3 
3 

"3, 
4 

'4- 

} 

4 
4 
4 
4 
4 
4 

< 

.5' 
5 
5/ 



Rir 



5 of 1 
ml Each 



0 ■ 

0 / 

1 / 
2 



0 
0 
1 
1 

2' 



0 
1 



0 

-0- 
1 

2 
2 
3 
0 

.0- 

1 ■ 



2 
2 
3 
3 
4 

] 0 



5 of Orl 
ml Each 



0 
1 

0, 
•0. 

0 
L 
0 
1 

.0 

0« 
1 

• 0 
1 
0 
0 

0 

0 
T 
0 
1 
0 
0 

1 

•0 

■ >■ 

•2 

0 • 

1 

0 

1. • 

. q 

0 

'T:. 



• MPN 
-Index 
per 
100 ml 



<2 
2 

■ 2 
4 

2 
4 

4 ■ 
6 

6 

5 • 
• 7 - 

7 
9 
9 

12 r 

8 

"Tl 
11 
14 
14' 
17 
1^ 
13 

1*7 • 
. 17 
■'21 

26 

22 

26 

27% 

33 

34. 

23 
31 

43 / 



REFERENCES^RESOiJRCES 
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'10' HliOPJNGJPROCEmiRE$:- Xo1Jjfo.rmJ[esj:Jby^ jbe„H^^^^^ 
^ Dilution Tube (MPN) Method 



EDUCATIONAL CONCEPTS - MATHEMATICS 



>ection II 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



Table of Most Probable Numbers (MPN>. 



Ko. of Tubes Giving Positive 
Reaction out of 



5 of 10 
ml Each, 



5 ■ 

5 

5 

5 
5 
5 
5 
5 
5 
5 
'5 
5 
5 
5 
5 

5', 
5 

5. 

5 

5 



5 of 1 
ml Each 



1 
1 
1 

2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
4 
5 
5 



& 
5 
5 



5 pf 0.1 
ml Each 



0 
1 
2 

0 

1 

2 

0 

1 

2 

3 

0 

1 

2 

3 

4 

0 

1 

2 

3 

4 

5^. 



MPN 
"Index 

per 
100 ml 



33 • 

46 

63, 

49 
70 

94*^ 

79 
110 
140 
180 
130 
170 
220 
280 
350 ' 
24b 
350 
540 
" 920"^ 

1600 
52400 



45Q 
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W ATER MONITORING PROCEDUM sV-'^o^ I'^O'*'" Test by the Multiple 

— . — — ^ ^r ^T _...D_1_1 utlon Tube. XMPN). Method, . 



^EDUCATIONAL CONCEPTS - SCIENCE 



Section III 



r 



TRAINING GUIDE NOfE 



REFERfNCES/RESOURCET 



c.s-.a 



Interpretation of results on LLSTB: 

Development of gas in this medium ihdicates that 
the lactose has been fermented. Fermentation of 
lactose with gas production is a baste characteris- 
tic of coliform bacteria. To meet the definition 
of coliforms, gas must be produced from lactose 
within 48 hours after being placed in the incubator 
.If a culture develops gas only after more than 48 
hours incubation, then, by definition, it is not a 
coliform . * * . * . 

Meeting previously discussed assumptions (See 

I. B. 6. LI) usually makes it necessary to conduct" 

the tests ^ a series 'of stages. 

"* ' . * 

Features of a full, multi-stage test: 

a. First stag^ :' The culture medtum usually serves 
- primarily as an enrichment medium" for the group 
tested. A good first-stage -growth medium should 
suppbrrgrowtft of ajn the living cells of^ tjie 
group tested, and tt shoqld include provision 
for indicating the presence of fhe test organism 
being studied. A first-stjge ipedium may include 
some component which inhibits growth of ex- 
traneous^bacteria, but this feature never should 
' be included if it. also inhibits growth of any 
eel Is of tne group Ttr which "tti^^ sL is de 



^signed. The l)resumptive Test for the coliform 
_ group is a good example. * The m^ium supports • 
growth, presumably, of all living cells of the 
coliform group; the^ cultilre container has a 
'fermentation vial for demonstration of gas pro- 
resulting /rom lactose fermentation by 
' coliform' bacteria, if jaresent; and sodium lauryl 
sulfate may be included in one of 'J:he approved * 
media for suppression of growth of certain non- 
col iform bacteria. This additive apparently has 
no adverse affect on growth of members of the 
coliform group in , the concentrations usisd. If 
the resul^t of the first-stage test is negative^ 
the .study of the culture j*s terminated, arid the 
result is recorded as a negative test. No fur- 
ther study^is made of negative tests. If the 
result of the first-stage test is positive, the 
culture may be subjected to further study to 
verify the findings of the first stage. 



ERIC 
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WATER MONITORING PROCEDURES: 



Col i form Test by the Multiple 
-Dilution Tube (MPN) Method 



FIELD AND LABORATORY EQUIPMENT 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.l 



AM J 



A.1.2 



A.1.3 



A. 1.5 



AJ.6 



: ERLC 
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Incubator must 'be of sufficient size for daily 
work load without causing crowding of tubes to be 
incubated. Considerations for choice of incubator 
type must relate to reliability of operation ^and 
not to cost or attractiveness of equipment. 

Incubator should be kept out of drafts or direct 
sunlight in order to prevent temperature Jnside 
the incubator from changing outside the tempera- 
ture range specified (35'' + 0.5*"). 

Power supply should be selected so that there will. 
no£ be too many pieces of equipment on the same 
circuit. Otherwise, circuits will be blown 
repeatedly. 

'Mercury bulb thTennometer usually uted in most incu- 
bators. Recording thermometer is acceptable, but, 
it should be calibrated against 'a mercury bul^ 
thermometer which has been certified by National 
Bureau of Standards. The NBS certified thermo- 
meter alwavs should be used with its certificate 
and correction chart. 

Saturated relative^ humidity is required in-order 
to make the incubation more efficient (heat is 
transferred to -cultures faster than in a dry incu- 
bator). Furthermore; culture medium may evaporate 

~too-f as t-^ n-a-dry -i neuba tor — — — s 

Allow enough time after ^ach readjustment to per- 
mit the incubator to stabilize before making a 
new adjustment. At least one hour is suggested.^ 

Incubator temperature can be held to much closer ■ 
adjustment if operated continuously. . Tempera ture 
records sh6uld be kept In some form of permanent 
record. A temperature record book is^uggestetj 
with daily recording of values. If a^ecording 
thermometer is used,- the charts may be kept as 
permanent record; if so, be sure that the charJts 
are properly labeled to identify the incubator and 
the period covered. 

Uniform temper^ature (35"^ C + 0.5) is to be main- 
tained- on shelves in use. ^ * • 
\ ^ - * * * ' . 
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WATER MONITORING PROCEDURES: Col i form Test by the MuHiple 
• Dilution Tube (MPN) Method 



FIELD AND LABORATORY EQUIPMENT 



Section V 



A.2.U5 



^.3.1 



A. 4. 1-2 



TRAINING GUIDE NOTE 



Since electric sterilizer will be operated inter- 
mittently, care should be taken that it 1s on a 
circuit which will not be overloaded when it is 
turned on. 

A time. arid temperature record is maintained for 
each sterilization cycle. Temperature recordings 
can be retrained for records. 

Autocalves differ greatly in design :and in method 
of operation*. Some are almost like home- style 
pressure cookers; others are almost fully auto- 
matic. This is a subject which requires separate 
instruction; and^ should be related to the exact 
make and model of equipment you will fjse in your 
own laboratory. 



Vertical autoclaves and household pressure cookers 
may be used in emergency service if equipped y/ith 
pressure gages and thermometers with bblbs' 
pos.itioned 1 inch above the water level^ However, 
they are not to be considered the ecjuivalent of 
the general purpose steam sterilizer recommended 
for permanent labt)ratory facilities. Their small^ 
size is inadequate for large-Volurt»e..wojrlci loads, and 
they can be difficult to regulate. i 



The following requirements must be met regarding 
autoclaves or sterilizing units: 

a. Reaches sterilization temperature (121*'C),- 
maintains 12rc during sterilization cycle, and 
requires no more than 45 min. for a complete . 
cyc3e. 

b. Pressure and temperature gages on exhaust side 

•-^and-an-operati ngi^.afeJ;y--Valye 



No air bubbles produced in fermentation vials 
during depressurization. 
Record maintained on time and temperature for 
each sterilization cycle. - 



D'^stilled water in a bacteriological 
must not contain substances which wil 
ariy bacteria from growing in culture 
which the distilled waterf'is used or 
nutritive. There are procedures for 
of distilled' water; but Jbhese should 
only by professional bacteriologists 
tories where this is done regularly, 
stills or block tin 1-ined stills. 



laboratory- 
V 'prevent 
medium in 
will be highly 
testing, quality 
be undentaken 
or in labora- 
•Use only glass 



REFERENCES/RESOURCES 



Std. Meth. 14:881 



Std.Meth. 14:881 



\ 



St. Meth^ 



14:645-49 
14:888-891 
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WATER MONITORING PROCEDURES : 



Conform -Test by the Multiple 
Dilution Tube (MPN) Method 



FIELD AND iJfiORATORY iQUrPMENT 



SepXion V 



~r-^ — 

A.5;l 
A.6t^l-4a 

A. 6.1 -4b 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.9.1-6 



A.10.1-6 



'A.10.7 



A.n.i;id 



||er!c4 



pH Meter: See cited reference. 
ff 

Glassware: See cited reference on pi pets aKd 
graduated cylinders, media utensils, bottles. 

Glassware can be cifecked for bacteriostatic or 
inhibitory residues by a bacteriological test 
procedure which, 1<ke the distilled water suit- 
ability test, shoulVbe undertaken only by 
professional bacteriologists or in laboratories 
where this test is done on a regular basis. ' 

Sample bottles: ^ 

Wide-mouthed J glass-stoppered bottles suggested, 
but other styles acceptable. ^ 

If glass-stoppered bottl^are used, a strip of 
paper should be placed 1n the neck 'of 'the bottle 
before placing the stopper in place in preparation, 
for sterilization. This prevents the glass stopper 
from "freezing** in place during sterilization. The 
paper strip is-discarded at ;the time of sample 
collection. 

Pipets: 

This procedure is described in terms of- reusable 
glass pipets. However, s1^1e-service"prepackaged" 
^g^lass or plastic pipets may be purchased and used, 
if. preferred. In case of use of sing-le-service 
pipets, they will be sterile when purchased, are 
usetl one tim^,'3hd- discarded inmediately after ^use. 
Accordingl^r'ln the step-by-step procedures dis- 
regard any instructions about preparation of pipets 
for reuse in case of using single-service pipets. 

Passing the opened can of pipets through a. flame 
burns off excess cotton wisps sticking out of the * 
mouthpiece of the pipet. If this is not done, At 
is almostc^JPPoss.ible to control sample measurement 
accurately. Some workers ttiay elect to accomplish 
this s.tep prior to the sterilizatioo procedure. 

See cited reference. In time^* this solution will 
become mold- infested. At this timeMt should be 
discarded and a new stock solution prepared. 



Std. Meth. 14:882 
Std. Meth. 14:882-885 



Std. Meth. 



14:884 
14:904 



Std. Meth. 14:882-883 



Std. Meth. 14:892 
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WATER MONITORING PROCEDURES: 



Conform feSt by the Multiple ^ 
_imutloriJ[uhe-(MENMlethod 



FIELD AND LABORATORY EQUIPMENT 



Section v 




TRAINING GUIDE NOTE 



REFERENCES/RESOURCES • 



Dilution water preparation: * " 

\ 

Measurement of dilution water into bottle with a 
100 ml graduated cylinder is- time-consuming, but - ' 
effective. An automatic pipetting machine can be 
considered a luxury, but is a real time-saver. 

If caps are not placed on bottles of dilution water 
loosely, they may crack in autoclave; furthermore, 
steam will not be able to get in contact with the 
material being sterilized. After sterilization^ 
tightening caps on bottles of distilled water will 
permit them to be kept for long periods. 

Always pack material loosely and away from walls 
i.n autocalve when preparing to sterilize.^ Steam 
must 'flow freely around materials being sterilized. 

If water should eyapbrate noticejibly or become 
contaminated by microbial growth, the bottle of 
djstilled water should be discarded. 

, , V . 

Funnel, Hose, and 
. - Pinchcock Assembly 

Funnel ^ 




Pinchcock 
Hose . 
'Glass Tube 



NOTE: 



Unit need not be 
sterile for medium 
delivery only. , 
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WATER MONITORING PROCEDURES; Col i form Test by-the Multiple 
' Dilution Tube (MPN) Method \, 



FIELD AND LABORATORY ANALYSES 



Section yn 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES % 



B,3J 



There is no such thing -as a "standard" data sheet 
for bacteriologica\,l tests. A simplified data sheet 
is shown below, r 

In this procedure', it is recomnended that the worker 
Team to select a series of 4 sample volumes in de- 
creasing amounts as' indicated. ' 

It is possible to use as few as three sample 
volumes, but often the worker will fail to get a 
measurable result.^ On the other hand, one could 
have 5, 6, or even more sample volumes Mrv de- 
creasing amounts; 



COLIFORM TEST 
Multiple Dilution Tube (MPN) Method 



Sample Type 
Station 



Lab. No. 



Collection Date , 

Received 

ph' 



Description 
Time 



"SFT 

Examined 



APH. Temp. 



PM. 



Observations 



Amount 
Sample 
ml 



Presumtlve 
LLSTB 



^4 hr I 48 hr 



4 



Confirmed 

BGLBB 
24 hr t 48 h7 



ESULTS; Coll form MPN 



45G 



5^ 



. WATER MONITORING PROCEDURES: 



C'oUform Test by the Multiple 
-IXiTution Tube (MPN) Method 



FIELd AND LABORATORY ANALYSES 



Section j/i I 



8. '5. 2 



TRAINING GUIDE NOTE 



"Suggested labeling code fpr tubes: 

1. Every tube shows the laboratory bench number 
(323 in example shown below). 

2. Below the laboratory bench number on each tube 
will be found a code symbol which represents 
the sample volume and the tube of each series 
pf five. Thus: ^ 

Sample volume, ml Tubes are labeled 



10.0 
1,0 
0.1 
0.01 
O.OOT 
0.0001 
0; 00001 
0.000001 
0.0000001 



A B C D E 
a, b, c, d, 'e*' 

A» k» £» j1» ^ 
la, lb, Ic, 1-d, le 

2a, 2b, 2c, 2d, .2e' 

3a, 3b-, 3c, 3d, 3e 

4a, 4b, 4c, 4d, 4e 

5a, 5b, 5c, 5d, 5e 

6a, 6b, 6c,' 6d, 6e 



dtc, etc.. . • 

For example, a tube might look something like 
this, to "represent sample No. 323, with" the 
middle tube of a series of five representing 
0.1 ml: • . 



323 

n 



457 
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WATER MONITORING PROCEDURES; 



Col i form *Test by the Multiple 
Dilution Tubg (NP>1) Method 



PIELD AND LABORATORY ANALYSES 



Septlop VII 



TRAINItlG GUIDE NOTE 



REFERENCES/RESOURCES 



B.6. 

• / 



c. ^ -. 



<^ -48 



Multiple dilution tube tests for quantitative 
determinations apply. a Most Probable Nufhber (MPN) 
technique. In' this procedure one or more measured 
portions of each of a series pf decreasing sample 
volumes is inoculated into the first-stage culture 
.meclium. Through decreasing the sample increments, 
eventually a volume is reached where only one cell 
is . introduced into some tubes. E^ch of tha several 
tubes of sample-inoculated first-stage medium is 
tested independently, ac.cordin^ to the principles 
described^ • 

Afiother way to repnesent^Sample dilutid.n and inocu- 
lation Is shown below ; Sample dilutions are made as 
needed during the inoculsition procedure;, they ar'e 
not made up before starting to inoculate tubes t)f 
culture medium. Bacteria shall not, be suspended' 
in any dilution wgter for more than 30 miTiutes at 
room temperature.^ 

Table of sample pdrffons : ^ 

Td g>t ^ . Deliver 
(ml) ; ^ (ml) 



Frort) - / 
-(sample preparations) 



1.0 
0.1 
0.01. 
0.001 . 



1.0 original sample, 
(1:10) 0.1 : original Sample 
(1:100) , -1.0 1:100 dilution 
(1:1000) 0.1 ^ 1:100 dilution 
(1:100 0 0) IvO W«0O0-dfhit4<m- 



0.00001 (1:100000) 0.1 
0.000001 (1:1000000) 1.0 



Dilutions of original 'samples 
J 

To get 



Deliver tb 
99-m1 blank 



1:100 
1:10000 
1 : 1000000 



1 ml 
1 ml 
1 ml 



1:10000 dilution 
1:1000000 dilution 



'^^^ From 

Origitial sample 
1:100 dilution - 
1:10000 diliition^ 
< 



'I 



I 
I 



WATER.MONITQP.ING PROCEDURES: 



CoHforiii Test by the Multiple 
Dilution Tube (MPN) Method 





.| • FIELD AND LABORATORY ,ANALYSES 




Section yu 






TRAINING GUIDE NOTE 


^ REFERENCES/RESpURCES 






DIUTIM lATiOS: 


4 

1:110 . 


1:10000 ^ 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 




ACTUAL VOUIMC 
OF SAMfU i TDK 



1 Hi 



fm\ DISHES ox mmi vm 

OJ Ml 0.01 Ml 0.001 Hi 



0.0001 Hi 0.00001 jnl 



«... 1, 



v. 



9 " 
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TRAINING GUIQ'E NQTE 



Transfemorf , LLSTB 

**** * 

Transfers can be made^ as indicated, juiith a wiife 
loop ftaving a diameter of at least-S mm* An . . 
alternate method of transfer authorizes the use of 
an ""appHcfitor stick" which is a single service 
hardwood* transfer devi5:e. Its dimensions ^re 0.2 
to O.-S-cm.in diameter and 2.5 cm longer than the., 
test tube. used in the analj^sis. The term single 
sejrvice denotes that the sticlc'is pre-s€erilized . 
'and 'used fbr a- single transfer (LLSTB to BGLBB) - and 
then dilcardedJrt the pan containing disfinfectant/^ 
and a new^sterile stick used for ~the next ^tube to' 
be transferred. • U^e of thi^s stick tebhn^ique -makes 
the gas burner unnecessary for the transfer proces§ 



This outline was prepared by: Rocco Rilssomanno, 
MicrobiologistT^National Traihir\g and Operational 
Technology Center, MOTD; OWPO, USEPA* Cincinnati 
OhiQ 4526g. " • ^ ' 



^lEFERENCES/RESOURGES 



Std. Meth. .14:922 



i 



- a; PROTOTYPE:VoR DEVELOPMENT OF/ •• V 



I , ' ■ r6uTIN| OPERATIONAL- TpJROC^URES^., 

^forH^h^ — = = 



M • - * COHPUETEO TEST TOR THE WltMETHOO 



1 
I 

I 
I 

f 




^ • ..• --4 



\ 

^'as. applied 1n 



f: "r. ■ • ^. 

^'' ' • k _ . -WATER TREATMENT FACIi.ITIES 

. : ^ V . " • ^ ' ■' IjfASTEWATER TREATMENT FACILITIES 

. . *: '/ • ' and 1ji the^. 

'jB" • ' . ^ • ' •> MONITORING Of EFFLUENT^STEWATERS 

i;-v 



• I 

. . v>« 



■ 

I 



.-' , SL.'tetiona.l Training 'and Operational Technology Center 
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Jl V -*••''* Office of Water Program Operations.- • 

f"' ' .» U.S. Environmental Protection Agericy - 
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COMPLETED.T^ST SCHEMATIC 



1 
I 
I 
I 
I 
I 

I 

I 

i 
I 



ETC 



(STREAK 
TECHNIQUE ) 




1 

J 




1 EMB AGAR PLATES ^x^' 

(incubate 24 ± 2 HRS 
AT 35 ± 0.5 C) 

PICK APPROPRIATE 
COLONIES) 



\ EJC 



Positive bglbb tubes 
from confirmed test 
(possibles can occur in^ 48, 

72, Ar^D 96 *HR STANDARD 
TEST TIME INTERVALS) 





/ 



CULTURE 
#2 



CULTURE 
#3 



CULTURE # 1 



i 



(24,± 2 HRS AT 35 ± 0.5 c) 



GAS - 



GAS 



( REPEAT FOR . 
CULTURES 2, 3, Ei)64^ 



(re-incubate 

TOTAL: 
48 A 3 HR S ) «^ 



GRAM STAIN 



GAS > 

cqliforms 
\bseht 




INTERPRET 
RESULTS 



•'4 62 



•re-bval.uate, if, necessary, the 

CONFIRMED COLIFORM RESULTS ' 



I 

REPORT RESULTS,: 



>0-3 . V 
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WATER MONITOIUNGJROGEBUREr'^jeoinpleted Test fojf the MPN Method 

1. Analysis' Objectives: 

^ In contrdi testing, this test is part of the Standard Test'for Coliforms and • 
• is one of. the two tests of choice for reporting purposes. The completed test _ 
shduld be /applied to'such'a proportion of tests as to establish beyond reason-" 
able doubit'the value of'the confirmed ^e^t. in determining the sanitary quality 
-r-*' - - ruU of thumb, appT^ef 't«^,at least ten. (IG^ percent of all. 
When a specific sampfi^ is bqtng^ testedT th^ completed test 



of water, and; as- a 
positive samples, 
is applied to all positive 



confirmed tubes of that 'Sample, 



^ 2^,, Brief Description of Analysis: 

■ ■ ^ , '^fl positive' tubes of.BGLBB (Brilliant green lactose bile broth) friSiti "tfie 

'•■'^'ifimied test of the Standard Coliform MPN Test' are individual ly-anS" ascep- 



• tically .transferred onto EMB Agar by the streaking technique. After incubation 
fpr 24 + -2 tfours. at 35-+ 0.5°C, one or more typical Isolated colonies (d^rk- 
centered with or withX)Ut sheenr)"or two or more atypical colonies (opaque; un,- 
nucl-eaU6€h muopid; or pink) if only these are present, are selected from each, '• 
plate* and^'transf erred to LLSTB (lactose lauVyl sulfate tryptose broth) and a 

' nutrient agarrslant (NAS). Each pure culture is incubated for 24 + 2 hours • 
at 35 + 0-.-$°C on these "media and then inspected for gas formation TLLSTB) and 
growth (NAS): A gram stain is prepared. from each NAS at this time with the 

.slant asceptlcally (sterile techniqjye) manipulated and then preserved imder 
refrigeratfon 'for* possible future- need. .A positive (gaseous) LLSTB is data' 
recorded and discarded while a negative (non-gaseous)- .tube is re-incubated for' 

• an additional 24 hours (tptal*6f 48 +"3 hours) when it is again inspected for 
gas production. Colifor^s are considered to have populated the original BGLBB- 
tubestif pure culture, gram-negative,*" non-spjore forming r*ods which gaseously 
fermentedMactose'we»^ isolated ^y this procedure. 'Any other results are 

' considered to be the actions of non-cpli forms except in ,the case of 1 actus e- 
ferm^ntaters which are called by mixed culture (two'or more different organisms 
constisting of gram-positiv.s.-anil gram-negative forfns).- In. this case, the re- 
tained nvtrient ^gar slant is restreaked oq EMB and the subsequent procedures * 
re'pe'ate'd to cittempt to»isolate'a pure culture with- the coliform charaqteristic^. 

Adjustments,' if any, are made to the tube codings and the MPN we-calculated to 
give a MPN completed rpsuTt which is now the required reportable result. . 



' ' ' , ' ^ ' - \ ^ 

This procedure c'onforrtis to -the Standard TotaT' Coliform MPN \est as described in' 

Standard Methods for the Examination of Water and WaSitewaterV 14th Edition 
(1975), p. 916 ff .Jr ' \ 
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WATER* MONITORING PROCEDURE: Completed Test fdr. the MPN Methpd 
Equipment and Supply Requirements 



A. Capital" Equipment: 



1. *Incubator, air,* t(^ operate at 35° + 0.5°Q i ' . 

•2. *Oven, hot air, sterili zing-drying, to give 'uniform temperatures and with 
suitable thermometer -to register accurately in range of.l60-180°C 
' 3. *A«toclave, providing uniform temperatures_iipJa-anMRe4trdfTig-^ ^ 
equipped with aruaoc^r^te-thennometers'^pressure gauges, saturated st^am 
power lines and capable of reaching required temperature within 30 minutes 
4. Balance, 0.1 g sensitivity at lojid of 150 g ^ 
5...pH Meter, accurate to at least 0.1 pH un|t, with standard pH reference V 

solution(s) • 
6. Water di-sti nation apparatus, (glass? ar block tin), or source of distilled 



. water suitable for bacteriological operations^ 
-7 . Microscope , compound ,' oi 1 impers i on Tens , Abbe 



condenser 



8. 
9. 
10. 



B. Reusable Supplies: ' * 

1. Apron or coaV'sui table for laboratory • - ' 

; 2. .Bask^s,^wif*e f^or discarded cultur6s 
,3. Tubes, culture*, 150 x 18 iim (metal caps for fermentat'ion and screw-qap * 
, for slants) . • .• „ 

4.* Tubes,' fermentcition*, 75 x 10 mm vials to be inverted in cul ture' tubes . - 
, 5. Inoculation loop and needle, 3 mm diameter for loop and both of nkhrome or 
pi atinum-iridi umpire, 26 B&S gauge, in holders • " , ' 

6. Hotplate with maffietic whirl feature, if desired' • 

7. Burner, gas, Bunsen burner type- 
Sponge, for cleaning desk tdp , " '* . 
Counter, colony', Quebec type, Darkfield Model with guide" plate 
Racks, culture type*,. 10 x 5 openings, to accept tubes at least 25 nm in ' 
diameter ' ' , , 

, 11. Pan, to receive discarded contaminated pipets and glassware (must contain 
disinfectant before use) ~ . ' 

12. *Flasks; Erlenmeyer, 500 ml; 300 ml; 250 ml 
, .13. *Cylinder, ^0 ml; 250 ml 

X. Consumable Supplies: 

1 . Bibulous paper. 

2. Dishes, petri,- 100 x 15 mm sterile plastic, disposable 

. 3. Disinfectant, for bench tops. (Can use household bleach solution prepared 
^accbrding to instructions on bottle.) 
Distilled water, suitable for bacterioloai 
apparatus required in capital equipment.) 
Eos>iri methylene bliie agar, dehydrated (ievine modification) 
Gram stain solutions* complete set . - 



4. Distilled water, suitable for bacterioloaical cultures (Note distillation 



-5. 
7. 

a. 



Lactose Lay ry 1 i Sulfate Tyrp toss Broth, dehydrated 
Nutrient, agar, alhydrated " ' 



■m 



9. -Slides, microscopici glass 1" x 3 



<^0-5 \' 



WATER MONITORING. PROCEDURE : jCpjnpLleted-Tes-Jt=>for^he MPN Method . 
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10. Foil, aluminum 

11. Matches or striker * ' - ■ ' 

12. Wax pencils (recommend soft as equivalent to Blaisdell 169T) 



« . 



♦Items marked are needed in quantHies or require size or space -allowances which 
caniitrt be specif iecf Ijere, as they vary- according to the daily analysis schedule. 

- 'As.aTQje-of-thumb, space/size or' qua'ntity. requirements should be at least 3 times 
the .nonfia^;^iily requirements. For further information on specifications for 
equipment ^nd supplies, see the Microbiology Section of the current edition of 

. "Standard Methods fac the Examination -of Water and Wastewater." ' • 



WATER MONITORING PROCEDURE; Completed Test for the MPN Method^ 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFOfiMRTION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE .NOTES 



A. Pre-Test Procedures 
r 

1- 35°C Incubator 
Set-up,* Adjustment 



1- Place aS^'C incubator in 
permanent loj:ationT 



2, Install thermometer*^" 



3. Instair shallow "pdn of 
water fii bottoni^f *^ 
incubator. 



^4* Connect incubatqr to 
electric power source, 

5, Adjust temperature until 
stabilised at required 
temperature/ 



6, Operate bacteriological 
.Incubator continudusly. 



Aa. All pre-test. proceclures completed before startirig 
'other first-day proceudres. 

la* Out of drafts or places where it will be in 

sunlight part of day* ^ ' . 

lb* Location convenient to^ laboratory bench 
Ic. Convenient so^jrce of electric power. 

2a, Thermometer functions; at least in SO'^-AO^C range 
, and havejntervals of^0,5'' or Ifess indicated, 
, Meets NBS. standards, 
^b.- iocatton-sKould'be-centra^l-in fncubator, * ' - 
2c. Mercury bulb thermometer should be fitted with 
cork or rubber stopper and mounted in small 
bottle filled with liquid (glycerine, water; or 
. mineral oil), 

3a, In most Incubators 'a pgin having about 1 square 
fodt of area, with water about 1 inch deep, is 
' satisfactory, 
3b, ^ Maintains condition of saturated relative, 

. humidity, required in bacteriological incubator, 
3c, Requires daily check, with addition of water as 
necessary, to keep water in pan at^all times. 

4a, Many incubators have pilot. light to indicate power 
turned on. * * . * 

5a. Manufacturer's instructions for method temperature 

adjustment, 
5b, Operation must be at 35^ + 0,5°C, J 
5c, Allow about 1 hour between adjustments: 

r 

6a, Requires daily check wjth written lemfierature ^ 
^record, with adjustment and .water addition as 
necessary. 



V.A:1 
A. A. 1,1 
(P- 48) 



V,A,1,2 

(p. 48) 



V,A. 



1,3 
48) 



V,A,1.5 
(p. 48) 



V,A,l,6 
(P- 48) 



ERiC 



.60 
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OPERATING PROCEDURES 



STEP SEQUENCE 



A. = 

INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINI^JG 
GUIDE NOTES 



A.- Pre-Test Procedures* 
(Continued) 
2. Oven, Sterilizer- 
Dryer Set-up 



4- 



4t 



'Z. Autoclave Set-up 



1. Place oven sterilizer in 
permanent location. 

2. Install thermometer. 



3.. pohnect oven sterilizer to 
power source- and* turn on. 

4. ^Adjus^t temperature to 
stabtTize at rekjuired 
temp'erature. • ^. ' • ' 

5. Operate oven sterilizer 
'only When needed. Turn off 
when 'not In use. - 



J. Install and operate auto- 
• cTave -according to manu- 
facturer's instructions. 



la. Convenient to source of electric jjowef asually on 
table or. bench. 

2a. Should indicate the 160''-180'' range, be accurate 
' within this interval, and be marked in 1,0'degree 
intervals. - ' ' 

3a. Usually has pilot light to indicate power on. 



Operated as- near to 170°C as possible; not lower 
Jhan 160° or:higher tharv- iaO**C. 

5a. Unless materia*ls are. "heat shocked" adversely,* 
oven is txi.rned ON i^ advance of need to perm-it 
reaching required temperature before introducing 
material . • . - ' 

5b. Oven used to, sterilize ^r dry glassware 
objects. . ' * . " 

5c. Oven st^ilizer rtot used with culture med)a, 
solutidns, plastTcF, rubber objects, or with, ' 
anything containing or including these. " 

5d. Paper-wrapped glas?, pipets, graduates, fl3Sks,\ 
etc. may be sterilized, in ov.en "^terijiizer. _\ 

la. 'AutocUves extremely^v^iriable in desjgn and 

,^ operation; also,, potentially dangerous. 

lb. Used to ster.il ize obdects.made of,. or including 

liquids, rubber, culture-media. - \ 
Ic.^ Glaissware majr be autoclave sterilised but must be 

drvied afterward. ' / ^ * ' 

Itl. Most pVastics npt sterilized in autoclave; 
' • plastics usuallyVeguire chemical sterilizers. * 
le. Autoclave usually operated. at 12rc for 15mfmite 
If. Sterilized media must-be removed from autoclave' 

as soon as possible after autoclave. is reopened. 



V.A.2.1-b 
(P- 49) 



C I l( 1,1 UUUV. I llVj 

war&.;^tal > 



V.A.3.1 
(p. 49) 



- 



miER MONITO RING PROCEDURE: Completed Test for the MPN Method 



OPERATING PRCCEDURfS 



STEP SEQUENCE 



I NFORMAT I ON/OPE RAT I NG GOALS/SPEC I FI CATIONS 



TRAINING 
GUIDE NOTES 



A. Pre-Test Procedures . 
(Continued) 
4. Water Distillation 
Equipment . 



-/ - > . 



* pH mfir 



* 6* Glasswafe 



.1. Install and; operate irr- 
accordaace wfth mafiu- 
facturer's instructions.. 

27 Opei[:ate a$ required to 
maintain adequate supplies 
qf distilled water. 



?• Preparatlqn? pV' 
. .Lactose-Uifryl. 
^Sulfate Tryptose 

F^rmentat^lon Brdth 

(LLSTB) 



1. Have unit ayailable and 
'-operable.' * * 

V. Wash all glassware in hot- 
detergent solution. * 

2. Rinse -at least once in hot 
' tap water. 

3- Rinse in distilled wjater, 
at;leas,t 6 successive < 
times and, 

4. Df^y in a-ir or oven. ' 



Weigh^ 8.^ grams of dehy- ' 
drated Uctose Laury.1 
Sulfate Tryptose Brotjh. 
Close cover of bottle of*^ 

-dehydrated medium tightly 

.after removal. 



la. Myst produce distilled water meeting quality 
requirements for bacteriologic^il tests. ' 



2a. Reserve suppl ies^ kept in t.orosiltcat'e glass 
carboys or in plastic carboys made of material 
.which will not dissolve substances which will 
affect growth of bacteria. 

2b. Same distilfatiop apparatus gsed for Bacterio- 
logical purposes may be\u^ed for^ chemical ^ 
reagantsT , . . 

la. Unit for pH check on finished culture media. •. 



V. A. 4. 1-2 
(p. 49) • 



la. 
l-b. 



Nontojjic detergent. '-^ • 
8e sure alT contents and nfar kings are washed awa^.- 



V.A.5.1 

(p. 50)- _ 

V.A.6.S.-4a 
(p: 50) 



4a. 
4b. 

la. 
lb. 



No visiblje spots; or. scum; glass should be clean' 
and spaykUng. 

Glassware suitable for use in bercteriological ! 
operations. ' • 

Dehydrated media takes moisturp out gf air; can 
become caked. ^ . • • 

Caked media 'unsatisfactoryt should be discarded. 



V.A.6;4b 
Cp. 50) 



WATER 'MONITORING PROCEDURE; .Completed Test for the MPN Method 



10-10 



OPERATING PROCEDURES ' 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICAf IONS 



TRAINING 
GUFDE NOTES 



A, Pre-Test Procedures 
, (Continued) 



2. Dissolve in 250 ml dis-r 
"tilled water. 



3. Rlace 10.5 ml of , the solu- 
tion of prepared LLSTB in 
^each culture tlibef 



4. Jnserf one 'fermjentation 
' 'vial into each tubls of 
medium, open end down : ♦ 



5. Place tube cap Vn each * 
tube of culture medium.' 

6.. Sterilize in autoclave.; 



7. Cool medium to room 
' temperature. . 



8. Check pH of-finishW 
medium, - ♦ ^ * 

9, If'fina'^pH not satis- 
factory, discard rnediunl 
and prej^e new batch with 
pH adjustment before 

.sterilfzatioa. " / /* 



2a. Use'va 500 ml Erlenmeyer flask. 

2b'. Gentle h^at (rio boiling) if necessary to com- 
plete, dissolv-ing medium. Usually a vigorous" 
agitation v(ill completely dissolve theTnedium. 

3a. Use*150 x 18 mm lubes/ . ' 

3b. A. 25 ml pipet, automsftic pi])etter, or funnel, hose jv. A. 7. 3 
and pinchcock assefnb'ly are acceptable. - rP* 50) 

3c. Accuracy of delivery^ + 0:5 ml.-- ^ 
3d. Approximately 23 tubes will, be necessary. 

4ai^Tubes* and vials wasjied as indicated previously. 
4b. Use 75 x lOvimi tjMbe^. , . » 

5a. After *al'l tubes have been* filled and have 
individual vial. 



6a. Within l- hour afte r -medium -prepared. 
6b. Sterilization at 121°C for 15 minutes.* 
6c., Medium must be removed from autoclave as soon as 

.possible after pressure has returned to normaT. 

Use "sl^w-vent" mode of steam removal. ^ • 

7a. Medium ready for (ase when cool and individual vials 

are completely filled with fluid. ^No bubbles mdst 

be present. *Wait for complete cooling bel^re ' 
^ checking for bubbles. \* ' 

8a. Should be pH £.^.^6.9. \X is rare. that devi'ations^ 
occur with this ^preparation. . ' . 

9a. pH value. ordinarily drops^about 0.2 pH unit. 
9b. Check for dirty gla^ware, acid residues in 

glas^sw^re", etc.: . * " 



l4 ' 



ERIC 



'I 



4 • 
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": 'WATER MONITQRHiGtp.ROCEDURE: ^ Coifii^leted Test for^he MP>|" Method ■' f • 



• « 



/ 



' OPERATINGi^PRCeEDURES 



1 



A. Pre-Test Procedures 
lued) \^ - 

. ''\ v. 

8>PreparatiDtfo"f ' 
'Eosin Methylene'" 
• BlUff Ag?ir 
.(EMByAgar) 



STEP SEQUENCE 



10- Store medium in'cobl,. dark 
pi dee. \ • 



1. * Weigh 7. '^-grams' of (Je-*@ " 
" *hydraT;e**eosin methylene 

. _blue agar. 'Close cover/ 
' ' of bottl^^of de.t>ydr^ted^ 
' medium .tightly^ 3f1>er^^ 
remoya^K , - -' ^^ 

2. -Dissolve'in 20(Vml dis- 
tilled water. \- - ' 



.3.. Sterilize medium -in., 
autoclave. 



4, Cool trtediuip tq 50r60°C and 

pour "into -sterile ^tri 
• ...dflbfes, . ■ 



'•S INFOFtMAT/ON/OPERATJNG gdAL'°S/^EtIf ICATJOf^S! ° 



lOaVNot ih^rVrYgerator.'.'Usuaaiy.ifl laboratory 

cabinet in darkrjessn . ' / ' 
4-0b. May be ^torgd, up* to 1 /eek -ir evaporation pot' . 
' - '.more than. 10% in loo^e-fftting* capped tubes 

,^^'th-scr'ew4capped tubes, it-sbou,ld be. held nO' ' 

'1-ongffr than '3 months. ' - • 

la. Use orily Le'vine's -Modification TaV, this medtuip has 
a number of mo„dificat>on^ for: differing purposes. 
Id. -Dehydrated media, takes moisture out of air'; can ' 
' become -unacceptabl.y cakedr- . '" ■ •> 



'2a.;Use a 300 ml ErTenmeyer 'flask wi'th double layer " 

foi-1 cap\ - . - 

2b.- Heat to. boillng.'td'dissblVe completely. Do not 

prolpijg-bptlfrjg; ^ . ^ 

2c. Frequent agitation, i^ necessary to prevent 

burning of, medium.- . : 

2d. All of -the agar must be in'solutiorv. Agar" wil] 
. 'b^-recogn-ized as 'particulate matter along the ^ 
•^sides of the €la$k. Gently swirl flask until 'all 
of tws material is off of sides and' into medium.* 

■• ' - ' 

3a. For 15/15 „to effec^J cdmpHete sterilisation 

.(15 psi for .I5'miriuteS'). ' 
3b. iledium must be^r^empved from autoclave as soon Is 
possi^e "after .pressure has returned to normal - 
Use ".sJow*-vent"-'mocr(i of ^team removal.' 
• . '* ' " *• ^ . ' " ' " '■ 

4a. Can a3so be- poured -"hotV fr^om autoclave w.ith 
■ precautions, such as using asbestos glovs, for • 
V personal pratection." • . . 



. TRAINING 
GUIDE NOTES . 



V.A.8.2C 
(p. 50) 



47 
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♦ 
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- WATER HOMTORING PROCEDURE: Completed Test for the MPN Method 
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OPERATING PROCEDURES/ 



A. Pre-Test Proceudres 
^ (Continued) 




1? 



STEP SEQUENCE 



5. Allow dishes to cool to 
room temperature and 
then dry. 



6. Check pH of one of the 
plates. 



? 



Tr. La|i^-^nd date batch of 
plates. Store either at 
room temperature when use 
is made of plates within 
several days or in sealed 
plastic bags, at 4''C. 




INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4b, 
4c. 



4d, 



A flocculcmt may form after autoclaving/ Swirl 
flask gently during plate (dish) filling. 
About 10t12 mis/plate. About 15 plates will be 
required* 

Cover plates as they are poured. Do not place, 
covers on bench where they can become contarainate.d 

5a. Agar. will solidify and allow plate to be moved 
without disturbin*g medium. 
Invert plates (turn upside down) and place in 
35° incubator overnight. This will allow pjates 
to dry and remove excess moisture. 
Plates can be used when agar surface is "dry" ' 
(does. not have water droplets). 



5b 



5c 



6^. Insert pH meten probes into the agar medium 

^using one of the plates of the batch.- 
6b. Should read 7,. 0-7. 2. 

6c. Discard plate after measuring pH, Alternately, 
to savq medium, one could fill a small clean. 
' receptacU, or, a 60 x 15 mm petri dish, for this 
check. 

6d. Out'of range reading denotes unacceptable pro- 
- cedure, equipment or materials used (dirty 
glassware, poor water supply, overheating, etc.). 
Discard plates and rectify problem. 

7a. Can be kept for one month under refrigeration a$ 
described. Plates may hrave to be re-dried in. the 
incijbator overnight (inverted) after removal \ 
from refrigerator. 



TRAINING 
GUIDE NOTES 
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•WATER MONITORING PROCEDURE:' C^mplBted Test for the.MPN'Method 



OPERATING PRCCEDURES 



STEP SEQUENCE 



'information/operating GOAL^SPECIFICATIONS 



trai^iing 
guide;- notes 



A. Pre-Test Procedures 
(Continued) 
9. Prepare Gram- 
^ . Stain Solutions 



10. Prepare Nutrient 
Agar Slants (NAS) 



ERIC 



4^3 



1. Prepare solutions as • 
recommended, by ' 
manufacturer. 

2. Place in dropper bottles 
for use. 

1. Weigh 2.9 grams of dehy- 
drated Nytrient Agar. 
Close cover of bottle of 
dehydrated medium tightly 
^f ter removal . ^ v 

2. Dissolve in 125 ml dis- 
tilled water. 



Dispense 6-7 mis of^medium 
into screw-cap tubes. 



4. Place screw caps loosely 
on each tube which are 
packed loosely in a test 
tube rack, beaker, etc. 

5. Sterilize tubes in 
autoclave. 



la. Premixed dyes will probably only, require dilution 
lb. If desirous to prepare dyes from scratch, consult 
Standard Methods for .procedure. ' 



la. Dehydrated media "takes moisture, ou-t of^ir; can 

* become caked., 
lb. Caked media unsatisfactory; should be discarded. 



Std'.< Meth. 
14::91B-9T9- 



ayerV 



be 

sides 
of 
um. 



2a. Use a 250 ml Erlenmeyer flask with double 1 
foil cap. 

2b.. Heat' to boiling to completely dissolve. 

2c. Frequent agitation is necessary to prevent 
burning of medium. 

2d. All of agar must be in solution. Agar wil] 
recognized as particulate matter along the 
of the flask. Gently swirl flask until. all 
this material is off of si<^ and into.meyi 

3a. Use 150, x ]8 mm screw-cap tubes. 
3b. A 10 ml pipet, automatic pipetter; or funnel, 
, hose, and pinchcock assembly are acceptable. 
3c. Approximately 25 tubes will be required. 

4a. Allows l.team to penetrate to mediufii. ' • 



5a. For 15/1'6 to effect complete sterilization (15 psi 
for 15 minutesj. Remove medium? as soon as 
possible after cycle (slow vent mode) is completed 

- « 10-13 



7 



See V.A.8.2C 

(p. 50). 



See V.A.7.3 
|(p. 50) • 



See V.A.3.1 
p. 49) 

473 , 
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OPERATING. PROCEDURES 



A. P>:e-Test Procedures 
(Cjbntinued) 



STEP SEQUENCE 



Tighten caps and slant hot 
medium. 



480 



1. Allow, tubes to solidify 
before removing from 
slanted position and 
placing in test tube rack. 

8* Date and label medium as 
Nutrient Agar. Store in 
refrigerator. 



INFORMATION/OPERATING GOALS/SPECIFfailONS 



6a. Tight caps will prevent further loosening and 

possible contamination. 
6b. Necessary to slant while hot so that medium will 

not solidify in upright position./ 
6c. "Slanting" is done to allow a large surface 'area 

for growth of bacteria. \ ' ^ 



SLANT A«EA. 




MEDIUM 



6d. Apparatus for tube holding wHile in the slanted 
position can range from expensive "angle" con- 
trolled supports to as simple and effective a 
method as below: / ' 



SLANTED 
TUBES 



7a. 




Y HOSE op 



Solidified tubes can be picked up and will retain 
"slanted" position of medium. Tubes willostart to 
harden below '40°C and take on \r\ "opaque"^form as 
they harden* ^ • ^ > 

8a. Temperature 1-4.4''C. • . \ ~ ' 

8b. Can be stored for up to 3 months (if kept in dark 
^and, evaporation is not excessive (less than ".25 
ml). . • . 



TRAINING 
GUIDE NOTES 
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— ilAIER MONITORING PROCEDURE: Completed Test for the MPN Method 



OPERATING PRCtEDURES 




Pre-Test Procedures 
(Continued) 
IK Fi/ial Equipment 
and Supply Check 



B.' Initial Procedures 
1. Equipment 
Maintenance 



2. Data Sheet 
Inspection 



STEP SEQUENCE 



^1- Check to be sure that all 
equipment and supplies, 
solutions,, and prepared 
media aj^e ready before 
starting sample examina- 
tion*. . 



K'^heck, recora,.and adjust 
incubator tempera ture* 

2. Add water to pan in, incu- 
bator as necessary* 

1 . Locate, data sheet and 
verify that the required 
sample is being processed* 



la. Check general list of equipment and supplies, 
lb. Each 'test requires: 

1-15 ■ EMB agar plates 
1-20 Nutrient Agar Slants 
- 1-20 LLSTB tubes 

1 Bacteriological loop 
1 Bacteriological needle . 
Ir20 Microbiological slides 
Gram stain reagents, set 

^ Since, as shown^ the number? of items can vary 
(dependinj upon the number of confirmed test 
positives emd subsequent EMB colony forms) this 
WMP (Water, Monitoring- Procedure) will specifically 
pick a hyppthetical situation which will give the 
. reader a cros's-section of conditions which could 
■ ■ occur. 



la. See A.1.1-6. 

lb. Should be. in operating condition since-MP^ test's 
earlier phases are in progress ( presumptive and 
confirmed tests). , 



la. 



A "aew" data sheet does not have ti be initiated 
since the sample is already being processed. 



VII. B. 2 

(Suggested - 
Data Sheet)- 
(p. 52) 
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10-16 



1 



OPERAJING PKOCEDURES 



Initial Procedures 
(Continued) 



3. . Lab Bench 
Disinfectio* 




STEP SEQtfFRCr 



2. Use active shtet of the 
48 hour MPN test (partial 
completion of the con- 
firmed test) with 48 hour 
presumptive tubes and 24 

• . hour confirmed tubes 
« "saved." 



1. Disinfect labox 
bench; wipe* dy 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



2a. For our hypothetical test, the data sheet 
shows *as follows: 



24 hour column 
entry (tubes 
processed 
previously) ^ 




48 hour column 
entry (tubes saved) v 



Coi'ole'ted 
LISTS 



2b-. Tubes 'saved" wip/be used to initiate the cW 
pleted test or^ proceed to the confirmed test, 
la. Sponge and d>^infectant; paper toweling. 



TRAINING 
GUIDE NOTES 



) _ 
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WATER MONITORING PROCEDURE; Completed Test for the MPN Method 



OPERATING PRCCEDURES 

B. Initial Procedure^ 
(Continued) 
4.^ Continue Standard 
MPN Test Procedure 



4a3 



STEP SEQUENCE 



1. Transfer positivfe LLSTB 
tubes'of the presumptive 
, stage. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la. From data sheet (B.2.2.2a), note that one tube 
will be transferred from the presumjitive stage 
to the confirmed stage:., . , ' 



Vd K luiia 



A;nount 
Sample 
ml 


Preservative 
"-•IISTB 


Cohfinned - 
BGU3B 


Conoieted 
LLST8 


24 hr 
+ 


43 hr 


24 


C8 hr , 




r 24 as 


GS 


lO 


















> 




V 




















1 
1 














i 














1 


■ 

4 


4 




. 4- 
I - 








1 


+ 1 






+ 








1 












i 1 




















111 




1-/1 


t 1 » 



lb. Progress of this transfer will bp monitored for 
, poss=ible inclusion to the comleted test. ' 



■TRAINING 
GUIDE NOTES 



Std. Meth. 
14:917. 



7- 
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- WATER MONITORING PROCEDURE: Completed Test for the MPN Method 
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OPERATING, PROCEDURES 



B, Initial Procedures 
(Continued) 
'Confirmed Test Start 
First Day Procedures 
■ 5. Select BGLBB 
Positives from- 
> Confffmed Test 



483 



STEP SEQUENCE 



1. Select "positives" from 
confirmed ."24" hour tubes 
for process i-ng. 



INFC:?^AT I ON/OPERAT I NG GOALS/ SPEC I FI CAT l))^S\ 



la. Four- positive BGLbb tubes are to be processed: 



This positive trans- 
ferred to confirmed 
test 



Process these 4 tubes 
,to EMB 



v>oservations 



Sor 
ft 

■\o 


unt 
pie 
1 


• ifc 


va u ve 
TB 


CinfiT 
S3LE 


ff.ed ' > 


^ C 


onoleied 
LL-STB 
1 24 1z 


[GS 




+ 




























































\ 




■ + 




1 + 














f + 






J 




























1 


! 










1 


\ 










V 


r 








1 




. - A- 




i '« 


1 \ 




V 1 




< . 1 » 


1 





D i sea r'A these aegatlveT; 
^ conforms absent (see 
' schematic) 



Negative tube to be — 
re-incubated as per 
confirmed test re- 
quirements (Std. Meth 
14:920) 



TRAINING , 
GUIDE NOTES 



ERLC 
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WATER MOtnTORING PFlOCEDURE: Compl feted Test for the MPd Method 



OPERATING PROCEDURES 



STEP SEQUENCE 



I NFORMAT I ON/OPE RAT I NG GOALS/SPEC I F I CATIONS 



TRAINING ' 
^•GUIDE NOTES 



B. Initial Procedures 
(Cdnti'nued) 
6. Prepare EMB Agar 
Plates 



4^' 



ERIC 



1. Shake all positive B6LBB 
tubes vigorously after 
labeling each tube. 



2, Sterilize a bacteriologic- 
al loop. 



la. Label inig'-a voids correlation. errors in tube plate 
matching, Mark tubes 10/1; 10/2; 10/3; and l/V. 
for the four positive tubes in order (labeled ? \ 

, according to inosculation volume/number in row) ; 

lb. Shaking allows organisms to be suspended in the^ - 
broth, : ^; . 



2a, Heat in burner to redness all the way to handle:. 



,'.1 



3, Allow loop to cool 
(5-10 seconds). 

4, Remove cap from the first 
positive BGLBB tube (10/1), 

5, Insert loop into broth to 
obtain film transfer. 
Cover tube eind discard. 




NOTE: 

HEAT FULLY ENTIRE 
LENGTH OF LOOP 



3a, Avoids pos^sible spattering when^lobp/is inserted 
^ into tube, 



5a, '"Film" within loop'represents tbnsfer volume. 

TRANSFER VOLUME ^ ^ , ■ 

\A ^ ■ K;^- 

^ A ^ 

FILM bF 
INOCULUM 




V,B,6.5 
(p. 50) 
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OPERATING PROCEDURES 



B, Initial Procechires 
^fContinued) , 



QO 



STEP SEQUENCE 



6» Streak transfer inocula- 
tion from loop to corner 
of EMB agar plate. 



?• Sterilize (flame) loop 
and air-cool as before. 



INFORMATION/OPERATING GOALS/SPCCiriCATIONS 



6a. Agar surface must be dry for satisfactory results 
6b. Strea(c,the inoculation lightly back and forth 
over .half the agar surface, as in{p, avoiding 
scratching or breaking the agar surface. 




loop 



6c. Use asc^fjtic (sterile) technique to prevent - r 
contamfnatiori of medium. Close cover of petri.: 
dish when' not streaking. * ' . ' 



TRA.INING , 
' GUIDE NOTES 



VII. B. 6. 6 
(p. 52) 



WATER MONITORING PROCEDURE: Completed Test" for the MPN Method 



OPERAHNG PROCEDURES 



SX^P SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



• TRAINING . 
GUIDE NOTES 



B. Initial Procedures 
(Continued) 



491 



ERIC 



8, Streak another segment of 
plate to carry portion of 
inoculation into another 
area of medium. 



9. Sterilize loop and air 
cool • 

10. Streak the remaining un- 
streaked area of medium. * 



8a. Turn Petri dish about one-quarter turn in the 
holding hand (allows easier streaking). 

8b. Streak the loops^ t,ip lightly back and forth over 
one-half the agar surface, working from area® 
intd one-half the unstreaked ^rea of the agar. 




8c. 



.Technique allows '.'dilution" of original heavy/ 
inoculum to occuf into an area where less growth 
wilKnow result. ^ . i ■ y - 



10a. 
10b. 



Turn the Petri 'dish one-quarter turn in the 
holding hand* , ' 

Streak the tfp lightly back and forth over one- 
^half the agar surface, working from area 2 
intt)^area (2). 




95 
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OPERATING PROCEDURES 


STEP SEQUENCE 


. INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


B. Initjal Procedures 
IContrhued) - 


> 

i • ♦ . ^ 


10c. Do not allow any of streaks of one group to touch 
a more concentrated area than the a,rea streaking 
from (in effect, separate 3 fromM or over-growth 
may occur, ) . :^ ^ 

lOd, Clofe the culture container, and, until the 
colonies (bacterial growth forms) are picked, 
keep the top and bottom as a" unit without allow- 
'•'ing separation to' occur. 


s 

V 


r 


11. Flame sterilize the loop 
and set it a^side. 

% 






» 

* 

• 


12, Ijivert dish (turn Up-Side- 
down) ernd identify, ^ 

Vr " 

13. Incubatie EMB agar plate. ^ 

r . - 


12a. Use grease pencil (wax pencil) to label bottom of 
dish/ ' • ■ - . . \ 
12b, For this positive BGLBB tube label as follows:- / 

x^^^^^^^^^^.^i— ^L^b number for this 
I ^^^] ' particular sample . 

* ' Vj^/J/ ' " ' ' Indicates 1st tube oi row 
- which recelv^lO ml'^ample 
' ijiocul ati on 

13a. At 35° + 0,'5°C f^r 24 hours-, 

13b, Keep in inverted position (avoids water dropletsr 

i.f formed, from falling on the medium surface and 

ruining the plate). 


\ * 

* • 

f 




14, Streak, label, and incu- ^' 
bate EMB Dlates from thp* 
other thre6 positive 
BGLBB tubes (10/2; 10/3; 
and 1/1). • . ■ ^ 


• * 

14a, Use techniques for streaking as previously" ' 

ues^cTiDea, 
14b, Labeled- plates will read: 

( 21 A . (2)7 \^ /217\^ 
. \^/2j MO/y I 1/1 J 


1 




1 


14c, Incubate a^^'previously described. 






J f 

K 


rf. . , -t- 1 


1 



s 
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pPERATING PROCEDURES 

"c 



--SJEP SE(JUENCE 



IfiFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



Second-Day Procedure 

1. '-Eauipment ' 

Maiqtenance 

2. Lab Bench 
Disinfection 

3. ^ Data Sheet 

Recordings 



: i3 ^ 



!• Check, record, and adjust 
' ihcubdtor temperature, 

J. Disinfect laboratory 
*i bench,* wipe dry, 

1, Locate required data 
sheet, 

2, Remove cultures from incu 
bator and assemble with 
data sheet, 

3, Read BGLBB tubes for gas 
and record results. 




la, Sponge-ancf disinfectant; paper toweling, 
la, 
2a, 



Sample ;i217" in our-example. 



4 IMB piates^ hours' old) 
1 BGLBB tube (24 hours old) 
1 BGLBB tube (48 +.3 hours .old) 



Sd5 B,2.2a 



? 



3a, Any amount of gas is considered positive,- Shake 

tubes gently before reading,. • 
3b, ^-Assume the following, results: / 



Negative tube 
(re-incubate) 





"USTB ' 






^al 


24 hr 




.-24 hr- 










■ ■+ ■ 










10. 
















4- 




+ 






























I 
















+ 










i — 






















O.i 

f 




. . 

- 











































\ ■ 



(coliforms a sent 



See ' 

Schematic 
iagnam * 
p. 3) 
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OPERATING PROCEDURES 



C. Second-Day Procedure 
(Continueid)* 



.4. EMB Agar Plate 
Inspection 



STEP SEQUENCE 



4. Discard any BGLBB tubes 
which are negative^in 
48 hours. ^ 

5. Save any 24. hour BGLBB 
tube whjch is positive 

' or negative. 



Remove cover from one of 
the four EMB agar plates 
ahd inspect growth (most 
convenient to open plate 
10/1 )• 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



4^. There is one such tube* (1 ml sample volume; 

3rd tube of row) . ' ' ' 

4b. Coliforms Absent in thjs tube. 

5a. None are- positive. This 'possit)ility would 'have 
made^ft necessary to streak an EMB agar^p^ate.' 

5b. There is a negative. Re-incubat« this'^for an 
additional 24 hours (1 ml sanjple volumet^ 2TKi 

"J ^ tube of row). " . ' ' \ 

.la. Usual plate growth (colonies) will be*as 
indicated:* \ 



AREA 1 

(HEAVY INOCULUM) 



AREA 3 

tISOLATED COLONIES) 




AREA 

> (MODERATE' GROWTH) 



APPEARAN.CE OF STREAK • FtATE 
AFTER INCUBATION INTERVAL 



OR OCCASIONALLt. 



AREA 1 

(HEAVY INOCULUM) 



AREA 3 

(LACK OF COLONY 
ISOLATION) 




AREA 2 

(HEAVY GROWTH) 



APPEARANCE OF STREAtC - PIATE 
, AFTER tNCUBATlON INTERVAL 



, TRAINING 

GUIDE NOTES 



301 • 
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OPERATlNfi PROCEDUfi&S 



STEB SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Second-Day Procedure 
(Continued) 



. J. 




50 



2 



lb. In the cai^ of isolated colonies, one could pro- 
ceed to the next step of the completed test 
(C.5). 

Ic. In the case of a lack of isolated coloniesrone 
must proceed to re-streak another plate to 
attempt isolation of a colony. '(As follows): 

Re-isolation Procedure^ 

^A. Flame sterilize a loop and air cool V . *. 
• B. Imrnerse the loop iato an ^rea which shows, a 
repres.entative growth mass.^ Occasional lyy ' 
the loop must be touched to two or three/, 
masses lo obtain this material. *• ( 
"C. Close coXter and discard. EMB plate. ^ 
D. Streak pla^e of fresh, sterile, dry.EMB agar > 
using the same technique as previously 
outlined except that it would be wise to allow 
more streakinci sequences with, an increased ; 
number of loop flamings. This would,more. ' 
, likely ensure better isolation: 



III. C. 4.1 
(p. 47) ' 



RESTREAK (?) 
FLAME 

R^STRfAK 0 
FLAME 

.RESTREAK \3J 
FLAME 




(JRIPINAL^ 
STREAK (T) 



FLAME 

RESTREAK (t) 



FLAME ' ^ 
RESTREAK (2) 



E. Incubate as previously outlined.. 



503 
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OPERATING PROCEDURES 



C. Second-Day Procedure 
(Contitiued) - 



STEP SEQUENCE, 



r 



INFORMATION/OPERATING GOALS/SPECIFICATIONS ' 



Id. Pure growths (colonies) cart be regar*ded as fall- 
r ing into^wo groupings: 

I. Typical Colonies (characteristic of coliforms) 

Colonies with dark centers commonly termed ^ 
"nucleated" or "fisheye" when viewed .from 
the bottom of the plater 



□ 



Ere 



These colonies' may .or may not have a metallic- 
like sheen characteristic on the surface of 
the colony, ^ 




II. Atypical Colonies (usually a non-col i form) 



These colonies may be opaque, unnucleated, 
mucoid, or pink afler the prescribed incu- 
bation period. 



TRAINING . 
GUIDE NOTES 



501 
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OPERATING PROCEDURES 



C, Second-Day Pirocedure 
(Continued) 

5, EMR Agar Plate 
Colony Transfer 



STEP SEQUENCE 



!• Transfer pur^ 
LLSTB and NA 



ltu!*es to 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la. Use flamed and air cooled needle for fishing 

■ (picking), 
lb, U^e of colony counter as a magnification aid 
is recommended: 



LEN5, MAGNIFIER 



ADJUSTING ROD 




DIRECTION OF 
LIGHT SOURCE 



DtSH WITH 
EMB MEDIUM 
AND COIONIES 



Ic, PicK one or more typical colonies, or, two or 
more atypical colonies and transfer each of them 
irjto their own set of tubes (LLSTB and'NAS) 



TRAILING 
GUIDE NOTES 



(See 

schematic 
of test) 
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OPERATING PROCEDURES. 



C* Second- Day Procedune 
(Continued) 



•*STEP, SEQUENCE 



\ 



'503- 



ERiO, 



INFORMATION/OPERATING GOALS/SPECIFICATfONS 



Id. Recommended techmque Is to pick' a- pure colony 
and, with a singlVtransference, inoculate both 
the LLSTB and the N AS<ui^ a single motion. 



1st 

INOCULATION 



• 2nd 
INOCULATION 



STERILE NEEDLE 




.5 cm — J ^ L— 
OR MORE ' ' 
EMB AGAf^ 



NAS 



• EMB. 
LLSTB. 



•Flame top of tube for about two seconds 
prior-to entering with needle. Gently 
swab surface of agar medium. Replace- 
screw-cap which is held in hand without 
contaminating during procedure. 

•Discard plate after inoculations. 

.Transfer inoculum directly to LiSTB - 
tube. (Return to colony is not 
necessary.) Flaming of tube top not 
necessary. Shake needle in broth for 
transfer. \^ 



TRAINING-: 
■GUhDE- NOTES 



509 



WATER MONITORING •PROCEDURE: - CdmpleUy Test foV'-the MPN'MeJhpd" , • . 



. OPERATING PROCEDURES 



STEP SEQUENCE 



' INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Second-Day Procedure 
(Continued) 



\ 
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EHIC 



le, Labeltubes for identification. Such a labeling 
could be as follows; 



Pi 

217 
1 

TYR. 
A 

:^ 




"217" Lab numbtr 

*lp/1" 1st »ub« of 5 of 10 ml. 
SQmpIt volumt 

•TYP." Typical colony "A" colfort 
(to kttp fubts pairtd) * 



If.* Incubate tubes at 35? +'o,5*'0. 



Ig. InclicatQ the necessary- infonnat4 on regarding the 
* step just completed on the data shegt: 





Anount 
SMple 
«1 


Preservative 
LLSTB 


Confirmed 
&GL88 


CoMpleted 
LLSTB 


24 hr 


48 hr 


•24 hr 


48 hr 


Culture # 


JUL 




4d 




~v 

10 

0 


+ 




+ 


































— 0— 












9 
















y 












2 













EMB culture wSis \ 
of 10, ml sample "typical" (See ^ 
volume CA.l.ld for 

§ ^ ' ^ ' definition) 

NOTE: Only one cblony will, be processed 'for this 
first tube-of the first row sijice the 
colony is typical (one or more '.cou-l d have 
bee^'pi^ked); 



ie-29 
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OPERATING PROCEDURES 



C. Second-Day Procedure 
(Continued) * ' 



STEP SEQUENCE' 



ERIC 
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INFORMATION/OPERATING GOALS/SPECIFICATIONS 

r 



Ih. 



Utili'zing the same procedures as in -a - g of this 
section, process the next culture (10/^ EMB agar 
plate). Assuming an atypical colony formation on 
the plate, we will p-rocess three cuHures (2 or 
•more are required for this condition) andVecord 
them as follows: 



Amount 
Sample 
ml 


Preservative 
LLSTfr' 


Confirmed 
8GL6B 


Coffipleted -* 
LLSTB 




24 hr 


48 hr 


hr 


48 hr 


Culture 1 


.EHB 


24 






c 


10 ^ 










iofi 
































+ 




+ 


























me 










otM 































































Atypical 
•colonies 
on EMB 



Three cultures Letter designations will keep 
processed- . the.. three cultures separated 

(Note.: the same "A"; "B" and 
"C" win appear on the LLSTB 
_ , tubes and NAS tubes.)- 

11. Process- the two remaining cultures and assume the 
following recordings for all 'four cultures: 



' (See data' sh§!et "on following page.) 



TRAINING- 
GUIDE NOTES 
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OPERATING PROCEDURES 



C. Second- Day Procedure 
(Continued) 



2. Lab Bench Dlsiti- 
fectlon 



3. Test Observations, 

Recordings,- and 
• Processing . • 



STEP SEQUENCE . \. 



1.' Check, record, and adjust 
1ncubato»%temperature.^ . 

M Disinfect \abora4:ory bj?nch 
DATA SHEET ENT RIES ^ f 



1. Locate required data ' 
sheet. j , 

2. Remove 'cultui;:es from Incu- 
bator aiid assemble with . 
data sheet. \^ .-^ 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



Observations 



Preser 
LLS 
24 hr 


vdtfve 
TB 

48 hr 


Conff 
• ■ 8GLI 
14 hr 


Hied 
48 br 


C 

culture 1 


onplel 
LLSTE 

EHb 


.ed 

1 


46 




Completed 
ILSTB 


+ 








/^/ 








ft 


Luicure i 


EHB 


24 


48 






+ 






ffTYP 


























f^TTP 


























ATTP 


f— 


















•r 




tdh A 1 


















+ 




+ 












































+ 










TYP 














































































































































































la. Sponge and disinfectant; paper toweling. 



la. 'Sample- "217" is our example. 

2a. 8 NASv 1 . ^" , 

^ 8 tLSTB/- 24 hours incubati^. 

^ , 1 . BGLBB 48 + 3 hours Of incuba-tion 



514 



TRAINING 
GUIDE NOTES 



4 



See 

C.3.3b 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



D. Third-Day Procedure 
(Continued) 



r f 



3. Read BGLBB tube for gas 
.and record results'. 



J 



516 



217 



3a. Tube labeled sifter we find it is positive 
(any amount of gas considered positive). 



. r.- ^ . Utjservations • Ana. 


Amount 
Sampi e 
ml 


Preservative 
LLSTB 


Confirmed 
BGLBB 


Completed 
LLSTB 




24 hr 


48 hr 


24 hr ■ 


48 hr 


Culture # 










CuUu 


10 






t 




Mjl 
















4- 












































/tryp 


















ibLi A 












' I 






+ 




































1- 










i — 


TYP 































































































3b, 



3c'. 



Positive BGLB^ (within 
48 + 3 hours) 

Tube would have been discarded if it were nega- 
tive CQolifomiB absent) and a negative (-) in 
-this case,, assigning a tube number would have 
been unnecessary. ' - 

Process this (+) BGLBB tube to an EMB agar, 
streak plate ^as (Outlined previously and then ; 
discard the (+) tube. 



See B.6 
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OPERATING PROCEDURES 



0. Third-Day Procedure 
(Continued) 



513^ 



STEP SEQUENCE 



Check NAS and LLSTB tubes 
for growth and gas,, re- 
spectively and record 
results. ' 




INFORMATION/OPERAfiNG GOALS/SPECIFICATIONS 



4a. Eight pairs of tubes to be read and recorded. 
Assume the following: 



onfli^ied 
861B8 


Coppleted 
LLSTB 


> 




24 hr 


4« Kr 


Xul ture 1 


w 




48 GS 


Culture f 






+ 






7- VP 












+ 


















+ 






AT-? 
















10'.: I 






















a. 














mi^ 


















tor- c 


RTYP 
















ih , 


ryp 









































Re-incubate 
negatives 
for an addi 
tional 24 
hours. 



-4b. Growth on the flAS is readily vi=sible as an 

opaque mass whicf\,Was not present on the sterile 
medium. No recordings are necessary for this 
growth— it will be used for a GRAM STAIN It 
is quite l"are that no growth will occur on this 
medium. (If this rarity occurs, restreak the 
NAS tube from its companion LLSTB tube.) 



\ 



1 



TRAINING 
GUIDE NOTES 
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OPERATING PROCEDURES 



D. Third-Day Procedure 
(Continued) 



STEP SEpDENCr . 



GRAM STAINING 

5. Assemble Gram staining 
materials and cultures. 



A 



6. Prepare glass, slides. 



7. Place. NAS culture on slide 
(use 10/Ki:ulture first 
then repeat procedure 
with '10/2 A, 10/2^B, etc., 
each on a diffenent slide) 



INFORMATION/OPERAIING GOALS/SPECIFICATIONS 



Sa. 8 bacteriological glasS"' si ides 



6a. 
^6b. 

6c. 



1 



dropper bottle containing ammonium oxalate 
crystal ^violet dj^e 

dropper ^bottle containing Lugols solution 
(Grams modification) 
dropper bottle containing safranin dye 
dropper bottle containing acetone-alcohol 
squeeze bottle containing tap water 
bibulous paper 

NAS cultures.,, ,(24 hour cultures) 



10/1 
10/2 A 
10/2, B 
10/2 C 



10/3 A 
10/3 B 
10/3 C 
1/1 • 



Must be clean. 

Helpful to clean wi*h alcohol, distilled water; 
and lens tissue. A T 
Place a drop of distilled water about 1 inch.from 
end of.slide. \ 



7a. Screw-cap tube handled asceptically (sterile 
technique) : * 

* flame top of tube 

* needle flamed to sterilize 

* cap handled carefully and returned promptly 
to tut^e 

7b. NAS stored" in refrigerator for possible need. 
7c. Only minute amount of ctflture necessary. Large 

amounts can cause staining problems. 
7d, Place culture from needle with water droplet on 

slide and mix well while extending the* droplet 

size to about.a 1" x 1/2" area. 



TRAINING 
GUID^ NOTES 



Std. Meth. 
14:918-19 
III. D. 3. 5 
(p. 47) 

VII, D. 3. 5 
(p. 53) 
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OPERATING' PRCCEDUftES 


ST£P SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


D. Third- Day Procedure 
(Continued) 


8. Prepare culture for 
staining procedure. 


8a. Allow smear to air-dry completely and then heat 
fix by by-passing slide (culture on upper side) 
^ through the gas flajne briefly back-and-forth/^ 
for ,a heat exposure of about two seconds^x^ 




f 

y 


9. Stain culture with reagents 
on -the side of the slide 
with the .culture. 

^ * 

• 

o 


'9a. Flood the^ slide with ammonium oxalate-crystal 
violet dye. 

9b. Allow to cover culture area for 1 minute. 
9c. Wash slide gently with tap water. 
9d. Apply Lugols-iodine solution to culture area. 
9e. Allow to, cover cultu;^e area for 1 mfrwte. 
9f. Wash slide gently with tap water - 
9g, Apply acefone-alcohdl solution to culture affea. 
^ Hold slide and allow solution to fldw across 
^ smear until stain is no longer being removed: 

/"^J-^X Dropper 

I \\ jyBoHle 


std. Meth. . 
14:918-19 


• 

• 

* • 

■ 522 


. ^, ^ " * , 

♦ 

^ 4 


9h* Do not prolong this alcohol contact period 
(decolori^ation step) as the results may be 
erroneous ^ ^ome 'authorities* suggest 10-15 
seconds maximUmT % 
^9i. Wash ?lide gently with tap water* 

9j. Apply Safranin solution tcounter-stain) for 
15 seconds and' then wash gently with tap^waten 

9k. Blot slide gently with bibulous paper using ca»*e 
not to rub culture area during procedure. 

/ (Continued on n^t page) 


• 
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OPERATING PROCEDURES 



STEP' SEQUENCE 



INFORMATION/OPERATING GOAL^SPECIFICATIOfiS 



TRAINING 
GUIDE NOTES 



D. Thfrd-Day Procedure 
(Continued) 



10, Repeat step sequences 7-9 
for cultures 10/2 A; 10/2 
B; 10/3 A; and 1/1, 

11, Examine slides 
microscopically. 



OA 



91,' Identify slide fo conform to proper culture 
being examined. Use of a slide label is con- 
/ venient (label "217 10/1" as* per our exampl^,, 



lla\ If desired, slides can be'retatned for later 
, examination. If the lactose (LLSTB) broth*re- • 
mains negative for the culture (48 + 3 hours), 
the sljde need, not be examined as the culture 
is NOT a col i form, 
lib. ^Become acquainted with microscope from 
manufacturer's* literature or individual 
acquainted with' same, 
11c. If examination is desire^d, place the'jlide, 
culture side up, on the microscope itage of a 
^ microscope equipped for oil immersion examination, 
lid. Place a drop of a suitable bacteriological 

immersion oil on the area to be viewed (culture 
smear). / <• 

lie. The proper objective is positioned for oil ^ 
immersion (usually labeled "oil" and having ' 
X 97 oi^ X 100 magnification), - 



OIL IMMERSION 
OBJECTIVE 





TYPICAL OIL 
OBJECTIVE 



THE OBJECTIVES SCREW INTa 
THE TURRH. 

(TURN And lock for selection) 



V,D.3.Tl,lld 
(p. 51)^ 
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OPERATING PROCEDURES 



D, .Third-Day Procedure 
(Continued) 




526 



_ STEP SEQUENCE 




EXAMINATION ^ND RECORDING 
OF STAINS 

1?. Examine stained preparatior 
for bacteria. 



INF0RMATI0N/.0PERATIN6 GOALS^/SPECIFICATIONS 



1-lf. Turn ON lighting system, Light will' be directed 
^0. .reflect off the plane^side* pf a mirrof through 

condenser assembly.- and. up through the stage, 
:\(Mirror assembly may b&-externa.l ^or internal,) 
. With the ^i 11 urtii nation system correctly set up, 
' rack down (or the stage up on solniB models)^ 
•until the oil-immersion lens just touches and 
disperses the oil . 

Rack down gently with the coaVse contr*ol (lens 
and slide will move ^toward each other) while 
looking down the microscope (into the eyepiece) 
until the image begins to come into focus. 
Obtain final sharp image using the fine-focus 
control . * 



iig 



llh 



Hi. 



12a. Gram-negative bacteria (typical of col i forms) 

will be red or pink co^ratlons. 
12b. Gram-positive bacterial (NOT coliforms) will be 

blue-to-purple in color. 
12c. Mixed cultures Will, show mixtures-of the above 

• . and will imme'diatery idall for the re^isolajbjon 
,^ . of pure culture omanother EMB agar plate from- 

the saved nutrient agkr slant. ' Discard the 
, LLSTB tube as^J^t has no interpretative^ value 
being a mixed'^tulture.* Repeat procedures as 
"before.** 

J2d. If two large of a sample was transferred to the 
slide for staining, some areas of matted, 
. ^ numerous bacterial cells could produce areas 
where dyes could not either penetrate or be 

• washed away. Recommepdv another smear to be 
made. 

12e. Examine each of the stains prepared. 



TRAINING 
•GUIDE NOTES 



V.D.3.11.11g 
^(p. 51) 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE WOTES 



Third-Day Procedure 
(Continued) 



13. Record gram stain data. 



\ 



ERJC 



-523 



13a. Assume, for our example^^, that. only Gram 
negative (GN) organisms were observed during 
microscopic examination. 

13b. Enter observationssin proper place on data sheet; 

USTB " 

Cylfawrt II 




Lactose^ nega^, 
tives, not 
col i forms 



♦Definite coliforms at this stage, ffote that^rows 
^ 1» 2, and 3 of 10 ml and i«ew 1 df'l m'l inpcula- ' 
tion volume al-t have at least 1 coliform V^epre- 
sented by culturing. . ^ 



10 ml vol- 
umes for 5 
tubes of 
completed . 
te?t row 

1 ml vol- 
ume In 1st 
tube of ' 
completed' 
,test row 
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D. Third-Day Procedure 
(Continued) 
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STEP SEQUENCE 



.ERIC 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



13c. Other entries could-have been MXD (mixe3 culture) 

or GP (Gram Positive). 
13d. In the case of a GP entry, the culture is not a 
,cpliform and no further actibn need be taken ^ for 

the specific: culture. 



-fyf Collfonn Test 7=^ 

^ Multiple Dilution Jube (HPN> Method 



TRAINING 
GUIDE NOTES. 



Sample Xype 
SUtlon 



Lab.^ No, 



Description 
Tinje 



Results Reported: 
Total conform HPfJ/lOO ml 



Collection Date 

AM~ 

Received ^PM^ Examined 



PH 
■^M 
PM 



Temp. 



Conf 1 rmed 


Completed 







Sjiinpler 



Observations 



Analyst 



Amount 
Sample 
ml 



id 



Preservative 
LLSTB 




Confirmed 

8GLBB 

"2?~Fr 




"WW 



Completed 

-,.^r— ^ LLSTB 
Culture # 



75" 



Completed 
LLSTB 
Culture II feHs 124 




Lactose negatives 

Not coliforms , , ^ 

(1) 10 ml/first vow; Positive Confimed'Tbst. . . 
.GN lactose fermenter (cul-ture 10/1) • 

(2) 10 ml/second row Positive Confirmed Test. .. 

GN lactos^- fermenter (cultures 10/2 A and 10/2' B) 

(3) . 10 ml/third row Positive Confirmed Test... 
. GN lactose fermenter (culture 10/3 A) 

Note-: Culture 10/3 B arid 10/3 C*heed no longer be 
• processcLd' since a positive is no longer 
needed. from these respective, cultures.- Had 

■ (-Continued) - 
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(1) . • 

(2) \ 

(3) . \ 

(4) ' 
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OPERATING PROCEDURES 



D. Third-Day Procedure 
(Continued) 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



culture 10?^ A been a negative for col i forms, 
s however, the. other two cultures must be pro 
cessed to determine col.iform content: , 

10/3 B. Mixed culture^EMB-^IIJf^^g etc. 

10/3 C Negative. LLSTB.. .hold another 24 

hours for possible fermentation (+) 

(4) 1 ml/first row Positive Confirmed Test... 
GN lactose fermenter (culture 1/1) - 



TRAINING 
GUIDE NOTES 
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WATER MONITORING PROCEDURE: Completed Test for t;he MPN Method 



OPERATING PROCEDURE? 



E,^ Fourth-Day Procedure 

1. Equipment 
Maintenance 

2. Lab BencK 

; Disinfection 

3. Data Sheet 
Recordings 



4. EMB Agar Plate 
^^«^rpcessing (Culture 
217. 1/20 



STEP SEQUENCE 



1. Check, record,, and adjust 
Incubator. 

1- Disinfect laboratory bench 
1. Locate required data sheet 



Remove cultures from incu- 
bator and assemble with 
data sheet". 



Transfer two of the atypi- 
cal cuTtures to HAS and 
LLSTB. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la. Sponge and disinfectant; paper toweling. 

,'la. ^ple "217" is our example. * ' 
2a. 1 EMB agar plate (#217 1/2), 24 hours'old. 



2b. Record necessary data regarding colony 
characteristics on EMB agar'^plate: 

-liter _ Observations Anaivtt 




Cuitur 

217 1/2 





Culture 1 


LIST 
Ml 

ry? 


ted 


nr 


en 


.+ 
+ 












tQ> a 

Id c 




+ 




rit\ 


+ 








'f\l 




J-'r k 








$.N 
















1073 








.■^ »r 








TV/ 


t 




















rli b 























Two ffCypical cultures 
to be- processed to 
NAS and" LLSTB 



la. As per data sheet (1/2 A. and 1/2 B). 
lb. Use procedures outlined 'in C.5.1. 
Ic. Incubate cultures at 35°C + 0.5°C. 



TRAINING 
GUIDE NOTES 



See "Data 

Sheet" 

D.3.3.3a 
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OPERATING PROCEDURES 



F. Fifth/Sixth Day 
Procedures 
1. Completed Test 
Termination 



>» fit -J f 



STEP SEQUENCE 



1. Completed test terminated 
with processing of 1/2 A 
and 1/2^. 



.6 




INFORMATION/OPERATING GOALS/SPECIFICATIONS 



la. Gram stains made in accordance with previous 

instructions. Recordings made, 
lb. LLSTB observations and recordings-made. 
Ic. Assume the following informatiori added to the 

data sheefVegarding these two cultures: 



TRAINING 
GUIDE NOTES 




of 5 



(+) 



2nd tube of 
ow is (-), 
therefore 1 
of 5 (+) . 



. Conforms NOT present 
(lactose not fermented) 
Id. Had one or both cultures checked out as coli- 
forms, the 2nd tube of the 2nd row would have 
been (+)^and, ^therefore, resulted, in 2 of 5 tubes 
positive (instead of 1 of 5 for this row), givi*ng 
a 3-2-0 code* 



WATER HONIT0RIN6 PROCEDURE: Completed Test for the MPN Method 



OPERATING PROCEDURES 



F. Fifth/Sixth Day 
Procedures (Gontinued 
Z. Interpretation of 
Test Results 



/ 
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STEP SEQUENCE 



1. Determine number of posi- 
tives for the completed 
test. 



2. Look, up 'sind note the MPN 
•index from the MPN table. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



ERIC 



la, 



lb. 



2a. 



Results of confimieTtest are not used since 
furtHer and more conclusive testing has been 
done (completed test). 
Our example (F. 1.1.1c) shows:_ 

S ampule .Volume No. Positives » 

10 3 

1 , '1 • . 

1/10 0 

For the given example (3^1-0) a typical table of 
WPN's wiU show an ;ndex of 11 as noted by arrow 
below: 

MPN INDEX FOR VARIOUS COMBINATIONS OF POSITIVE 
AND NEGATIVE RESULT? WHEN FIVE 10-ML PORTI.ONS, 
FIVE 1-ML PORTIONS AND FIVE O.tML PORTIONS ARE 
USED * . ■- . , ' , 



No. of Tubes Giving 
Positive Reaction out 'of 


♦ 

MPN vIndex 
per. 100 ml 


5 of 10 
ml each 


5 of 1 . 
ml each 


5 of 0.1 
ml each 


0 


' 0 


o" 


. <2 - 


0 


0 


1 


2 


0 


1 


0 " 


2 . 




^2 


_0^J 






TRAINING. 
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II. F. 2.1 
(p. 46)« 



Std. Het^^. 
14:923 
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OPERATING PROCEDURES 



, F. Fifth/Sixth Day 

Procedures (Continued) 



G. Re^rting of Res^j^ts 



STEP SEQUENCE, 



Recorji the calculated 
total cpliform/100 mrcom- 
pleted test count on the 
data sheet. 



Report results as pre- 
scribed under regulatory 
requirements* 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



3a, 



Value is direct Tnclex if, as our exam|51e, 10 ml 
portions were used in the first row. Other 
, volumes used would have necessitated adjusting 
the index value. 
Record as follows: 



RcScuUs Reported: 
Total conform HPN/100 ml 





540. 



ode. for 3 rows 
'Count/ TOO ml 



TRAINING 
GUIDE NOTESv 



II. F. 2. 3. 3a 



511 
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TRAIHING GU IDE 

SECTION - . ~~ TbPIC^ 

I Introduction' 

II** * ' * Educational Concepts - Mathematics 

. ' Educational. Concepts - Science 

IV . ' Educational Concepts - Communications 

V* - Field and Laboratory Equiprpent 

■ '. yi * • Field and Laboratory Reagents 

Field and Laboratory Analysis 

Vni "^^ Safety /C . - 

IX Records "and Reports 



1 



J 



1 



* ' %-> ^ \' ' 



. *I ^TratrHng- Guide materials. are presented here- under the headings mdrked *. 
. ' * v^4- standardized: headings' ar^.used through this series -of procedures, 



.r. -r-i 
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\ ^ EDUCATIONAL CONCEPtS - MATHEMATICS ^ * j 

/ 


Section LI . ^ 1 




TRAINING GUIDE NOTE ^ 


, REFERENCES/RESOURCES^ ■ 


f:2.i ' 

' f 

f 


For purely- qualitative- aspec*S/ of testing for indi- 
cator Vganisms, it is convenient to consider the ' 
tests, applied to one sample portion, inoculated into 
a tube of culture medium, and the fol'lowVup examina- 
tions and tests on results of the original inocula- 
tion. Results of testing procedures are definite: ' 
positive (presence of the orbanism/aroUD demon- 
strated) or negative (pre'^nce of the orqanism/qrouD 
not demonstrated), Thes^ combination of results js' - 
.used in an application of prob^ibility mathematics to 
secure- a single MPN value for the sampl^. The MP^ 
value for a given sample Is-obtained through the' 
'"use of MPJJ tables. Standard 'practice iri environ- * 
jnental water testing is to plant 3 rowsVf tubes . 
(15 tubes - 3 rows of 5 tubes each).w44;h each^ row 
cpntain^ing equ^l itiCrements of sample/tube* and 
usually having a tenfold sample dilution factor be- 
tween rows. ' \ 


. * B 


F..2.3-.3a' 


When the series of decimal dilutions is other than 
10, 1.0 and OJ ml, use the following formula:- ^" 


* * 

* . H 




MPN in'dex' 10 

(from table) , * Largest, cjuarrtity tested 


• , *» , 
* 


t .* - * ^ 


= MPN/100 ml ' ' • ^ - 




t • to 


Example! From' a sample of water, 5 out of f;lve ' 
O.OT-ml portions, 2 out of five 0.001-ml portions, 
and'O out of five 0.0001-rril portions, gave positive.- 
reactions. ' ^ " 


I 

* 


'If' 


From t4ie code 5-2-0 iji the MPN table, the MPN index 
i? 49; ' ^ ^ 






ffrom^Lhlft^ ^ ?rm- -= 49,000 , ' ' • - 
Vrroiu taDI6y U»UI * ' , 


IB 




MPr^lo6~inlY= 49,000' 








■ 










. . • • • 


■ 

• • * " 1 



fl . 

I' ... ■■ .■ ■■"■.■■„ ' 
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1 
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I 
I 
t 



Section III 



TRAINING GUIDE NOTE 



, REFERENCES/RESOURCES 



.C.4.1 



A colony i> defined as a discV-ete growth octurHng 
at least 0.5 crrt (approximately .2 inch) from any 
other growths. Such growths represent a Targfe 
rlumber of developmental successions from an original 
viable cell and therefore can be considerod a "pure" 
culture. An organisms from pure cultures wi^l :ex- 
hibit the same characteristics .wheh subjected to ? 
standard bactenioTogical testing/ 

A gram statuj^ng procedure, 'in general, separates 
bacteria into two categories, gram .posi%tive (blue, 
coloration) or gram "negative (red color^ition). 
Its usefulness to the coliform testing procedure 4s 
due to the fact that part of the 'coliform defini/ion 
indicates that "gram negative, non-spore forming 
rods" are necesMry, and, in addition, no gram* ' 
positive organism must be present since some of these 
organisms can act "synprqistically" (in conjunction 
with -Other non-col i forms) to produce a fals? ' 
posj^tive result (gas production in lactose) which 
neither could manage independently: ^ • 

*> 

It is desirablje to use knowh pure cultures of both 
a gram positive (staphylococcus, bacillus, etc) 
^d a gram; negative (proteus, enterobacter, etc.) as 
rcontrols for the staining procedure. A -24 hour 
culture is recommended for staineff preparations since 
older cultures can give erroneous results. 



I 



-J 
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^ FIELD AND LABORATORY EQUIPMENT 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.l , 



A.1.1 



A.l. 2 



A. 1.3 



A. 1.5 



A J. 6 



ERIC 
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Incubator must be of sufficient size for daily work 
load without causing crowding of tubes to be incu- 
bated. Considerations for choice of incubator 
type must relate to reliability of operation and 
not to cost or 'Attractiveness of equipment. 

Incubator should be kept out of drafts or direct 
sunlight in order to prevent temperature inside 
the incubator from changing outside the^tempera- 
ture range specified (35° + 0.5°). 

Power supply should be selected so ih^t there -will 
not be too many pieces of eqaipment ow' the same " 
circuit.^ Otherwise, circuits w>n be blown j 
repeatedly. 

^ * ■* 

Mercury bulb thermometer usually used in most incu- 
bators. Recording thermometer i?^ acceptable, but, 
it should be calibrated against a mercury bulb 
'thermometer which has been certified by National 
Bureafu of Standards. The NBS certified thermometer 
always should be used with its certificate and 
correction chart. 



Standard Methods for the 



Examination of* Water and 
Wastewater , 14th ed. CI 975 
APHA,-WPCF, AWWA, p. 880 
(Hereafter referred to as: 
Std. Meth. 14: (page no.) 



Saturated relative humidity is required in order to 
make the incubation more efficient^Cheat is trans- 
ferred to cultures faster than ort a dry incubator). 
Furthermore, culture mfedium may evap6rate too fast^ 
in a dry incubator. 

Allow enough time aftei? each readjustment to permit 
the incubator, to stabilize before making a new^ 
adjustment. At least one hour i^ suggested. 

Incubator tenlperature can be held to much closef 
adjustment if operated cpntinuolisly. Temperature 
records should be kept in some form of permanent 
record; ^A^rtefBj^rature record book js suggested 
with daily recording of valUes. If a recording 
thermometer^ is ^ed, the charts may be kept as 
permanent record; if so, be sure that the 'charts 
are properly labeled, to identify the* incubator and 
the period covered. . 

Uniform temperature (35®C'+ 0.5®) is to be main- 
tained'on shelves in use. 
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l:IELD AND LABORATORY EQUIPMENT 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.2-1-5 



A. 3.1 



A. 4. 1-2 



ir 



Sinc^lectric sterilizer will be operated inter- 
mittently, care should be-taken that it is on a 
circuit which will not be overloaded when it is 
turned on. 

A time and temperature record is maintained' for each 
sterilization cycle. Temperature recordings can be 
retained for records. 

Autoclaves differ greatly in design and in method 
of operation. Some are almost like home-style . 
pressure cookers; others are almost fully automatic 
This IS a subject which requires separate instruc- 
tion;, and should be related to the exact make and 
model ef equipment you will use in your own " ' 
laboratory. 

Vertical autoclaves and household pressure cookers 
may be used in emergency service if equipped with 
pressure gages and thermometers with bulbs posi- 
tioned 1 inch above the watel^ leve.l. However, they 
are not to B^i^onsidered the equivalent of the, 
general purpose steam sterilizer* recommended for 
permanent laboratory facilities. Their small size 
IS inadequate for large-volume work loads, and they 
can be difficult to regulate. 

' >• 

The following requirements must be met regarding 
autoclaves or sterilizing units: 

Reacheis sterilization temperature {]2VC), 
maintains J2FC during sterilization cycle, and 
requires no more than 45 minutes for a complete • 
cycle. . \ ■ ■ 

b. Pressure and temperature gages on exhaust side anc 
an operating safety valve. 

No air* bubbles p roduced in fermentation vials ' ^ 
during ,depressurizat1on. 
Record maintained on time and temperature for 
each sterilizationvcycle. 

Distilled water in bacteriological laboratory jnust 
not" contain substances which will prevent any 
bacteria frbm growing in culture medium in which the 
distilled water is used or will be highly nutritive, 
There are procedures, for testing quality of dis- . 
tilled water; but tlrese should be undertaken only by 
professional bacteriologists or in laboratories 
where this is done regularly. Use only glass stills 
or.block tin lined stills. ' . .^''"'^ 

• :■■ . ..... 5i'0 



Std. Meth. 14:881 



Std. Meth. 14:881 



c. 



d. 



Std. Meth. 



14:645-49 
14:888-91 
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FIELD AND LABORATORY EQUIPMENT - Section V 





TRAINING GUIDE NOTE 


REFERENCES/RESOURCES 


' i 

A,5,l • 


pH Meter: See cited 


reference. 


Std. 


Meth. 


14:882 


A,6J-4a 


Glassware: See. cited reference on'pipets and''- 
graduated cylinders, media utensils, bottles. 


Std. 


Meth. 


14:882-85 


A.6,l-4b 


Glassware can be checked for bacteriostatic or in- 
hibitory residues by a bacteriological tesjt- proce- 
dure which, like the distilled water suitability 
test, should be .undertaken only by professional 
bacteriologists or in laboratories where this test 
is done on a regular basis. 


Std.^teth.'' 


14:885 

t 

* 
















CT FUNNIL. HOSI, AND 












/ PINCHCOCK ASSEMBLY ^ 










funnilX 








« 


*• 


c 


/ HOSE ^ 


■ 




• 


♦ 


; . * / 


/0LA$S TUBE 












NOTE: UNIT NEED NOT BE 

STEftlLE FOft MEDIUM 

DEUVEtY ONLY. • 


















A. 8. 2c 


Some workers prefer to utilize a magnetic swirl- bar 
and hot plate arrangement. This is acceptable' and • 
will require* no agitation until the medium is ^ - - 
near boiling at which time the swirlinq iiction should 
be terminated and the mediujn gently swirled by. hand 
and. the flask .monitored for boiling. ^ 








B.6,5 


Alternately, it is authorized to use an, "inoculation 
stick" for transfers and plate streaking. A pre- 
cisely sized and sterilizeci stick is intended for a 
pne-time use and, if used, eliminates the need for 
^a burner during the transfer procedure. Of course, 
several will have to be used during the streaking 
process since a "sterile", one is required during the 
streaking carry-over to, sterile surfaces. 


Std. 
Std. 


Meth.. 
Meth. 

t 


14:917 
14:883-84 




Also available are re-sterilizable loops used once, 
resterilized, and available for future transfers. 

> 




f 






-> 
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FIELD AND tABORATORY EQUIPMENT ' 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



D.3.n 



o.a.n.nd 



D.a.n.iig 



M|utinwnf " 



-f 




Some manijfacterurs specify that the upper most lens * 
of the condisnser assembly also be coated with a drop 
of oil prio^* to placing the slide on the stage. In 
effect, this would be "sandwiching" the slide between 
*.wo oil interfaces through .which the light must pass, 

t is extremely important to properly set up the 
illwiii nation system for proper results. Procejiures 
varjb According to the type of illumination provided, 
tii^ type of diaphragm used, and tHe controls provided 
by the particular microscbpe. »Final results would 
give, if accomplished corfectlyV correct lighting 
from the light sourceV centrally placed 'optimal 
lighting; and a sharply focused image. 



\ 
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FIELD AND LABORATORY ANALYSIS 



Section VII 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



B.2 



There is no such thing as a "standard" data sheet 
for bacteriological tests, A suggested data sheet 
is shown below: 



Conform Test 
Multiple Dilution Tube (HPN) Method 



Sample Type ; 
SUtlon 



Lab. No. 



Description _ 
Time 



Results Reported: 
Total conform MPN/100 ml 



Collection Date 

AM 

Received ^PM Examined 



"Air 

PM 
^AM 
* PM 



Temp, 



Confirmed 


Completed 







Sampler 



Observations 



Analyst ' 



Amount 
Sarij^le 
ml 



B.6-6 
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Preservative 
, LLSTB 
24 hr 146 hr 



Confirmed 

BGIBB 
24 hr I 46 hr 



Completed 

tlSTB 

Culture II EH6i?4 148 I6S 



Completed 

LLSTB 

Culture II M 124 146 



Note: This data sheet could also be used exclusive- 
ly for the confirmed test and not for only the 
completed test stage. 

There is no standardized way to accomplish a streak 
plate in order to isolate pure cultures. Some work- 
ers prefers .^to carry t+ie streaks around the plate 
several more times with Its attendant* loop steriliz- 
ing sequencing between each of the streakings. 
Others prefer to use a specially made petri dish . 
which features a center partition which "halves" the 
dish allowing two Separate #cultures' to be cultivated. 
These modifications, and others, are not deviations 
since the only consideration which matters is that a 
pure culture is available for further testing. 
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1 FIELD AND LABORATORY ANALYSIS , 


Section VII 


1 


TWINING GUIDE NOTE . 


REFERENCES/RESOURCES 


•D.3.5 


You will note that three cultures (10/2 C; 10/3 B; 
and 10/3 C) are being processed for gram staining 
^^ven though their 24 hour L'LSTB results are negative- 
This is done for the following reasons: 

1. Growth used after 24 hours may give erroneious 
staining patterns. 


■ 


• 

j 


Z. Staining is quickly accomplished' and is pre- 
ferable over restreaking a NAS and waiting 
an additional day for culturing. 




1 


3. Microscopic examination need. not 5e done after 
staining and can wait for the 48 hour fermen- 
tation tube results. ..if positive, proceed 
microscopically; ifiiegative, coliforms 
absent and discard stained slide. ' 






♦ 






This outline was prepared by: Rocco Russomanno, 
Microbiologist, National Training and Operational " 
Technology Center, MOTD, OWPO, USEPA, Cincinnati, 
Ohio 45268 
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. A PROTOTYPE FOR THE .DEVELOPMENT OF 
ROUTINE OPERATJONAL PROCEDURES 



for the V 

TOTAL COLIFORM TEST BY THE MEMBRANE FILTER METHOD 



j 



as applied 1n 

HATER TREATMENT FACILITIES 
WASTEWATER TREATMENT Fc^CILITIES 

and in the 
MONITORING OF EFFLUENT WASTEWATERS 



National Training and Operational Technology Center 
r Municipal Operations and Training Division 
Office of Water Program Operations ' 
U.S. Environmental Protection Agency 



BA.MET.lab.WMP. 9.5.78 



Sample 
I (m-ENDO Medium) 

I (8ml)* I (.8ml)* 



(40ml)* I (8ml)* i(.8mDr ' (.08ml)* 

. Incubate 35»C * 0.5'C for 23 hr. * Ihr. 



4 5 



Select plate /Sl within 
countable plate range 



^1 — ' 1 

. Total Conforms . Non-Coliforms 

(Colonies with metallic- like (Colonies lacking metallic-like 
reflecting sheen surface) reflecting sheen surface) 

- .-I • • 

^ ^ ' ■ . . Total Conforms not present 

Count number of colonies 

■■' ■ , ' I . , . / 

Calcfulate total coliform /100 mis ' 

Record results as total 

coliforms/IOOmI ■ ' ^ ' " 



'Not«: Since sample volumes-necessarlly change dependent upon the 
existing water quality, these have been arbitrarily selected 
, to give a cross-section of laboratory procedural methptlology 



/ 

/ 



/ 

/ 



WATEI^' MONITORING PROCEDURE: Total Coliform Test bv the Membrane Filter Method 



1. Analysis Objectives 

In BnvironmentaV water monitoring, the application of this methodology can 
be fon any of the- following: ^ 

a. . Test parameter for, the conduction of a sanitary survey during an on-site 

review of the water source, • ^ 

b. Monitoring of influent waters of treatment plant, ^ , 

■ c. Test parameter for special purpose waters (recreational, boating, 
controlled loading, etc), 

2. Brief Description of Analysis: . , . ^ - ' ' 

Multiple portions of a representative sample^are filtered through membrane 
filters contained wil^in a filtering apparatus. Bacteria in the sample 
portions are h^ld.on the upper -Sur^f ace (gridded) of each of the membranes, - 
while the sample water passes through and is <liscarded. After several rinses 
of the funnel of the filtering apparatus with sterile buffered distilled 
water, each membrane filter is placed on a -paper pad (absorption pad) saiturated 
with a medium called m-ENDO Broth within a petri. dish. Xhe closed end inverted 
dishes are incubated within a. high humidity incubator set at 35°-C + 0.5°C -for 
an incubation period of 22-24 hours. ' , . ~ 

On this medium, coliform bacteria will grow and* deveXop a golden metallic 
sheeh-like.£S.urface on the .colonies. 'Colonies lacking this characteristic 
reflective surface are not considered as coliforms. This distinctive surface 
sheen ma^ appear at the center, edges or all-over the colony. At times it 
^ can form as fl,ecks or particles of sheefi throughout or partially covering the 
colony. . . ^ .. > • 

- The membranes are inspected with the aid of a microscope or lens having a 
magnification ofJOx to 15x under reflective lighting from. a. fluorescent 
_ source. • Coliform colonies, if any, from suitable membrane/s are counted* 
and a calculation made to determine total coliforms per 100 millimeters. 

3. Applicability of this Procedure: 

.. a. The range of tota'l colifonft^ncentrations: ^ 



If the- sample volumes . . ' These ranges of' total 
used are " . coliforhis covered are 

,40^mf to ■;08 ja3 50 to 100,000/100. ml 



b. PretrMtment ok^amples in. accordance wittr^ Standard Methods, 14th Ed. ' ' 

lS^ItanSar3"Sf+h^H"^T' li'^^^ ^^"'^'^'^ "PN Tests as described 

In .Standard Methods for the Examination of Walter ah^- itastewater, 14th ed. (1975) 



WATER MONITORING PROCEDURE: Total Col i form-Test by the Membrane Filter Method, 



Equipment and Supply RequiVements . ■ " • - fir 

A. Capital Equipment: , ^ '• 

1. Autoclave, steam, providing uniform tempe^ji^atures up to and including 
12rC and equipped with an accurate thermometer, pres.sure'^^gauges, 
saturated steam power Itnes and capable of reaching required temperatures* 
withiri 30 minutes. (Alternately, a suitable pressure cooker is acceptable- 
see Standard Methods for particulars.) * • ' 

2. Incubator, air, providing unifbrm-and constant temperature, of 35°C. 
+0.5°C and having anf atmo'sphere of at least 90l-relative humidity. - 

V 3. Oven, hot-air,, p/oviding uniform temperatures- within the range of T60-180*C 
- 4. Apparatus, water distillation, distiWed water product suitabJe..for 

bacteriological operations (alternately, a suitable source ispfermissible). 
5» Microscope, stereoscopic, lOX to 15X magnification Mth fluorescent - ' 
lighting mandatory. (Alternately,- a/suitable magni'fying^Tens with' 
fluorescent lamp is acceptable.) <■ i ^ - ' 

^6. .Refrigerator, set for less than 10°C but above the freezing temperature. 
^ ^ 7. Vacuum source, preferably a pump assembly with suitable hoses and shut-off 
, valve provided. (Alternate>y., an aspirator or hand puho with the same 
provisions are acceptable*. ) ; - \ / 

8. Balance, analytical, ^sensitivity of 1 nig. ^ 

9. Gas source, suitable for burner. (Alternately, an alcohpl lamp can be 
' . used.^) «• , . • =T 

■ ■ > . ' ' ' , ■ ' ' ' ' 

B. Reusable Supplies: \ . 

L .Aprpn, suitable for laboratory operations. * . . , 

2. * Bottre, sample, of sufficient size for standard sample, preferably of • 
'250 ml, wide-moCith, glass stopper, with tag. (Alternately, 120 ml size)* 

3. Bottle, squeeze type, containing disinfecting solution'. 

^ 4. Burner, gas, suitable, for.. laboratory operations with connecting hose. 

5. Thermometer, NBS (or NBS cjalibrated),' functions wi thin' 20° -60°C' range - 
with individual markings df 1°C. i \ • ' 

6. Thermometer, NBS (or NBS' calibrated), functions within 150°-190°C range 
• with individual markings of 1°C. . 

7. Filtration Unit, MF,.a seamless funnel attached to a receptacle bearing 

a iprous platejscreen, porous disc, etc.) and constructed from stainless * 
steel, glass, porcelain, plastic,- or other .suitable material. " 

8. Hot plate, controllable heat range up-i:o the lOO'C range. 

•9. Balance, trip, sensitivity of 0.1 gram at a load of 150 gramsf*With 
appr^jpriate weights. > 

10. Meter, pH, accurate to within 0.1 pH .unit, with suitable standard pH ' 
reference solution(s). ■. 

n. Can, pipet, non-toxle and sWilizabl6. materiar(if pre-sterili?ed - 
disposable type pipets are used, this item is unnecessary). 

12. Pan, discard, receives contaminatedi,.material and pipets and contai/is ' - 
disinfectant. ^oiiHd-be of sufficient length to receive pipets placed 
horizontally. , , . ' r r 

13. Cylinder, graduated, 500 ml, 100 ml,^ 50 ml, and 25 oil size. 
(The 50 ml size is coverjsd with a "cap" -of foil or Kraft paper and- ( 
then sterilized.) / . 
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W/^TER MONITORING PROCEDURE: Total Col i form Test by the Membrane Filter Method . 

Ejiuipment and Supply Requirements (Continued) ^ . 

14; Blank, dilution water, 99 ml/ 

15. ,Ripets,jTiicrobiologicaJ , SC-mli v'ith 0 J ml graduations, sterile cotton, 
plugged,- glass or disp^osable tyDes^(the disposable' types are for one time' 
use and may be glass or plastic).- ^ 

16. PipetSr microbiological , 1.0 ml, with-0.1 grad&atfons, sterilfe^ottpn 
plugged^ glass or disposable types (the disposable types are rof one-time 
use and may be.^lass or plastic). / * * 

17. Pipets; microbiological ^ ^0 ml, with 1 ,my graduations, 'stejrile, cotton 
plugged, gla€s or 'disposable tyoes (the^isposable .types are for one-time 
use and-may be glass or'plastic). , ^/^ • * 

18. Beakgr, 50 ml (for measuring pH) . ' 

1.9. Flask, volumeti^ic, 1 liter capacity (for stock solution of phosphate 
buffer). - * 

20. Flask/ Erlenm'eyer, 500 ml capacj^ty (for holding buffered distilled rinse 
, water)." ' ' • * 

21. Flask,^sidearm, 1 liter size (for reservoir of MR apparatus; proper size« 
bored, rubber stopper is needed -to^ connect MF filtration flask to flask 
and hose required to vacuum source' (must be^ri^id enough to 3 void collaps 
under vacuum and flexible enough to be controlled by pinch clamp.) pinch 
clamp - vacuum control. > i - * 

22. Flask, Erlenmeyer, 50/.ml (for-preparing m-ENQO medium). 
^23. Forceps, curved end, round tip, 

24. Bottle, small , Methanol or Ethailol volume to cdver end^^of forceps. 
2$. Sponge, ^mall , to spread and wipe germicide. 

26. De^iccaiof^ media storage, ideally opaque or darkened^^d containing 
desiccating agent to remove moisture. ^'--*,«J^I!^ 

C. Consumable Supplies: ' * * 

f 

1. Dish, petri, disposable, tight fitting plastic, 50 x .12 mm, sterile. 

2. m-ENDO^Broth,' medium, dehydrated, total coliform. Distributors, Difco, 
BBL,jof Qj[ier e'quivalent preparation. ' , ^ 

3. Pencil', wax, recommended of soft wax d^uivalent to Blaisdell t69T. 

4. Tags W bottle marking. 
^ 5. GlasJ' Woolr: 

A;6. Cotton, non-rabsorbent. ^ . 

%7. Paper, Kraft wrapping. ^ . . ' * 

8. Foil, aluminum, lieavy duty. " .^.^ 

9. Matches or striker. 
10. Jowelsi paper. ; ' 

*11. Detergent, n6n7tox'ic, laboratory cleaning. " . 

12. Data Sheet, as- required by analyst's agency. . * ^ ^ J 

13. Filter, ^membrane, 47mm,* 0.45 ym pore ^ize, white, grid marked sterile. 

14. Pad, absorbent* 48 rmi, sterile (usually included with membrane packet). 
15: Potassium Dihy4rogen Phosphate (KHgPO^), recommended 1/4 lb. 

'■'16. Sodium Thiasulphate (NagSgOjSHgO)'.^ ' ^ , , 

17. Disinfectant, 'for bench tops and decontaminatirig purposes,^ bleach of 
househbltl strength and prepaired according to label directions!' 

18. "Sodium Hydroxide (NaOH), IN. ^ ^ ■ 

19. Distilled watfef, suitable for bacteriological operations^.. Obtainable 
from distillation apparatus (see Capital Equipment) or suitable source* 
of. supply. ^ : I . ' ^ ^: • ^ 
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', .WATER HOSlTORING PROCEDURE: TMal CoUfpra Test by the Membrane' Fi'lten, tte<iIo5 

• - Equipment and Supply Requirements (ContlnuedjT 

M ' 20. Magnesium Sulfate (MgS0.-7Ho0).- 
, -21. Ethanol, 95%. • 



I 
I 
I 
1 
I 
I 
1 
I 

1 

1- ' ■ ;■ ^ 

i 
f 



i ' \ . ^tem needs in quantities or re*quired= size or space allowances cannot be specified, 

• as they vary according to the daily.analysis schedule. ^As a rule-ef- thumb, space/ 

1..^ size or qu&ntity requirements should be at least 3 times *the normal daily require- 
ments. For further information- oii specifications for equipment anH' supplies, see 

• the Microbiology Sectiorrof the current edition of Standard Methods ^ for the 

i j- '• Examination of Water, and Wastewater . ~ 7~ ' ' 
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WATER M0NIT0RIH6 PROCEDURE: Total Coliferm Test.bv^the riembrane, FiltpV MPthnH 

- - - • • * - 


OPERATING PROCEDURES 


ST£P SEQUENCE 


iNFORMATilON/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A. Pif-^tes-t Procedures • 

\ * \ 
. » ' % 

1 . Incubator Setup, 
• • Adjustment *. 
- (35?C + 0.5°C) 

% 

• < 

■ . ■ ' ^ - • 

^. ^^.^ . ... - - 
-.' ' . . . ■ -s^s 

■■' • :• 


* ' . 'y 

U Place ir\6ubitgr in perma- . 
nerit locatioft^ 

2. Provide a saturated 
humidity within v-^- . 

-"incubator. V » , \ 

ft ■ * 

3. Install thermojneter. 

4. ; Coiin(^*t incubettor to 

, el^ctntc power^'sfijuij^ce and 
. - turn .'ON-. W' 

. . i . ■ tfe • ""■ 


Aa, All pretest procedures completed before starting' 
other first-day procedures. 

la. Floor location for large unit or table or bench 

for smaller units, 
lb. Out of drafts or place in which it will be ih 

direct sunlight* part of day. 
Ic. Location convenient to laboratory operations. 
Id. Cony.|ai\eiit source of electric pjower.with a 

separate circuit, if possible. 

2a. Check manufacturer's handbook fxyr maintenance of . 
humidification system, ,if' installed; >>v 
42b. If humidifier system not instajled witfifnrJncP 
} - j^ator, place beakers or l^i^ays containing dTs- 
^tilled water on shelves- to fi^ovide qeTative 
humidity of at ledst ^90 "percent during ppera^TngE 
temperatures. " .^i, ' • ^' 

3a. Functions at least" in 30°-4d^t range. Meets NBS 

. standards. Hpive 0.2°C increment markings or less, 
.3b. Usually a, corner , location Jxi. prevent breakage and 
tip immersed in a bott.le tm^^f^ng wat^f, 
glycerin, etc. for a more slable^readingV 
3cr If therm^t^jf assembly fws, been* install ed^i^by 
' manufactj^W;, che'cl^ for SpSfiSsleiequirements and 
• calibrat^to NBS thenn&tti||^^r3n' brat ion may 
be ^)ossib1^6y removal and testing of installed 
unit .or, by comparisop during incubator operate. 

4'a. Pilot light shoul(i come brf. 

.... • ' ' 
' ' •• • :' • ' : . . ' 


V,A.1.1 

.HI.A.l'.2b 
• v. A. 1.3 

^ • ■ ' ' ' 

'J 

. . -.^-^ 

V 

^ 

/ 

ti-— — = — - — ix-^.^ . 
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OPERATING PROCEDURES 



A. Pretest Procedures 
, (Continued) 



2. Oven StervKzer- 
Drier Set-up, 
Adjustment 
(170° + KO°C) 



STEP SEQUENCE 



r 



5. Adjust temperature until 
stabilized at required 
temperature. 



6. Operate incubator 
continuously.- r 



1- Place oven sterilizer- 
drier irv pemffent ^ 
location. 

2. Connect overi/drier to 

power soflrce and turn ON. 
tf 

3..In9»tan thermometer. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



5a. Manufacturer's instructions for location and 
method of temperature adjustment* 

5b. Allow about 1 hour between fine adjustment (less 
than 2 degrees) and immediate adjustments can be 
made v/hen the calibration is greater than this 
amount. Temperature achievement by the setting 
knob will be usually indicated by either a light 
indication or by an alternate lighting of a ' 
'"heat-ON" "refrigerant-ON" or other arrangemei^t 
depending upon the incubator type/model. 

6.a, Operate incubator continuously unless it wilT te 
• tinijised' for a relatively long perio'd. (2 weeks or 
mo»*e). 

6b. Daily check of temperature required, preferaMy 
an early morning and late afternoon with a • 
written record maintained. Adjust temperature if 
rtecessary. e 
6c. Check at least biweekly the humidity level of 
* "inter ior of incubator. Add water to humidifier 
unit, 1f applicable, or to trays placed on the 
shelves providing hu^idification by convection. 

1a. Convenient source "of electric power. 



2a. Usugil.ly an^indication is given that power \s 
- applied— such as an- indicator light. 

3a. I^f install^^d by manufacturer, ascertain if * 
installation meets the above requirements. / 
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TRAIffiNG 
GUIDE NOTES 



V.A.2 
(p. 38) 
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WATER MONITORING PROCEDDRET- - Total 'rolifnrm T^<:t fho w.mKv..„J^ " • ^^"''0 
~L : .^^ . • . • 


OPERATING PROCEDURES 


STEP SEQUENCE > 


I NFORMATI ON/OPE RAT I NG GOALS/ SPEC I F I CAT IONS 


TRA*INING 
GUIDE NOTES 


A. Pretest Procedures 
- (Continued) 

0 


4. Adjtjst oven temperature . 
to stabiVize at reauirprl 
Sterilising temperature. 

0 

* * 


- -43. 170°C'is the required temperature. Arbitrarily, 
lur triib puoMCation) a i aegree- leeway is 
stipulated. 

4b. Manufacturer's instruction for^location and 
method of temperature adjustment. ^ 

4c. Allow about 1 hour between fine adjustments (less 
than 2 degrees of desired temperature) and 
^ , irmiediate axljustments^can be made when the 

calibration is greater than this amount. 4 


% • ^ 


3. Autoclave Setup 


.0. Install and operate au.to; 
cf^ve according to manu- 
facturer's 'instructioift. 

4 


la. Variable in design and operation, and unless 

properly operated can be dangerous, 
lb. Used to sterilize objects made of or including'.-. 

iiquias, ruDoer, ana some plastics, and, for 

glassware^/if desired. 
1c. Operated /for general, sterilization at -12^0. 

(25P2F) for h period of 15 minutes *fterthis 

te/Tiperature ha^ been attained. ^ 
Id. Sterilized giedia apd liquids must^be removed^as 

soon as possible upon completion of sterilization 

from the chamber of the- autoclave. 


f 


4. Water^Distillation 
Equipment Setup 


K Install and operate in 
accordance with rpanu- 
,facturer's Instructions. 

» 


la. Must produce watey/ ifieetina oualiliv reauirpmpnt<; 
-*for bacterio1o£i^Vtests. , ^ > 


'V A A 

(P- 39)^ • 




2. Operate as required to ■ 
maintain adequate supplies 
of suitable distilled ^ 
water. ^ 


> • 


» 


5. pH Meter Setup 

) 


1. Setup and operates in 
facturer's instructions. 

* 


la. Meter must be 'accurate to at least 0.1 pH anit; 

> 

6 

t • 


0 

) 


« 
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WATER. MONITORING PROCEDORE:. Total Col i form Test by the Membrane Filter Method ' 



OPERATIUp PROCEDURES 



A. Pretest Procedures 
(Continued) 
6, Glassware / 
Preparation 



7. Sample Bottle 
Preparation 



\P0 



ERJC 



STEP SEQUENCE 



1. §jLean and rinse using a 
su'i table detergent and 
hot water, ^ 



2. Use final rinsings Qf ' 
delonized or distilled 
water. 

1- deliver 0.1 ml or 0-2 ml 
. of. 10% sodium thiosulfate 
- soTution-to each-sample - 
bottle (OJ ml to 4 oz, or 
120 ml size and 0^2 ml to 
6-8 oz- or 250 pi size), 

Sodiurn thiosi/lfate is^ 
prepared -as follows: 

*Weigh ]0\0 grams of . 

sodium thiosulfate, ' 
*Dis.solve in. 50-60 ml of 

dTstillid water, 
' *Add dislfiljed water to 

bci ng .f.Vni 1 ' veil ume. to 
JOOml,,, . 
*Trjansf^ to labeled 

bottle,, 

2, Place cover on sample 
bottle, 

3, Pl^ce paper^^or metal foil 
cov6r over bot]tl^ captor 
stopper^ 



INFORMATION/OPERATING'GOALS/SPECIFICATIONS 



la. Nontoxic detergent must be completely removed 
from glassware. ' . - 



2a 
2b 



Ja, 
■ lb, 
-Ic, 



.V six to twelve successive rinsings ma^ be required; 
. Must produce a clean dry glassware whiiih n]gets-\ 
bacteriological requirements for suitability/. 

Bottle meets glassware requirements. 
Use 1 ml pipet^ / „ L v i^ - " ' * - ' 
P^rdvfdes adequate' sodium thiosulfate for neutral- 
izing chlorine in sample. Note : If the sample j 
does not contain, chlorine^ it is not necessary 
.to add the sodiurj thiosulfate, / - ^ 



Sodium Thiosulfate Preparation 



ld,/irse of trip balance, for weighing acceptable 

le, IQO ml graduated cylinder satisfactory for volume 

measurements, - * . 

If, Final preparation should be labeled aS 10% 

Sodium Thiosulfate and stored in refrigerator. 



3a, Protects opening of sample bottle from accidental 
or natural contamination, ^ 
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GUIDE NOTES 
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OPERATING PROCEDURES 



A. Pretest Procedures 
(Continued) - 



8. Pi p^t- Preparation 



STEP SEQUENCE . 



4. Sterilize, sample bo^le 
in autoclave or oven. 

5. Store sample boitle in , 
clean dry place until used 

1. Insert a' plug of non- 
absorbent cotton into 
mouthpiece of clearv» dry . 



2. Pass plugged end of pi pet 
. cjuickly through "burner. 

3. Insert a layer of glass 
wool or multi -layer of 
paper padding in bottom ' 
of pipet can. 



4. Place pipet in Ripet/can 
witfi delivery, tip dowa- 
ward and contacting glass 
wool or paper. Close can 
when full or desirable to 
complete preparation. 



4a. 



JNF0RMATI0 N /0PERATIN6 GOALS/ SPECIFiCATIONS 

Ji; 



In oven ek M0% for 1 hour 
15 potjnds-4or-l5jTilnutes. 



In autoclave at 



la. Pipets Which have chipped, or broken tips or tops 

sJiould be discarded. 
16. Cleanliness ano^suitability of , pipets equivalent 

to bacteriological suitability of glassware. 
ICi Cotton plug must be tightenough to prevent easy' 

removal, eijther by pipeting action'or by hand.linj 
. and yet be loose enough to permit 'eeesy air move^ 
^ment through the ^ plug. ^ ^ . ^' . ^ „ . ^ 
Id. Plug prol^ects user from* ingesting sample into his 

mouth.. 

2a. Removes wisps of* cotton which interferes with ' 
^fingertip control- of 'pipettng actiort., " 

3a. -Protects tfps from damage. . / ' * 

3b. Pipets can' be sterilized. 'individually, if desired 
by wrapping in Kraft paper, then o.ven sterilizing, 
this technique woul^ make^the use of pipet cans 
unnecessary. ' 1 

4a. Cotton-TDlugged mouthpiece inoipeting is finger 
^ control end with the deliver^ tip on the opposite 

end. > • . /' 

4b. Approximately twenty (20) 1 ml ^pipets or twelve 

(12) 10 m] pipets will 'rfo,rmally be accommodated 

in these' cans^ \' ^ ' 

4c. Can must be able to withstand sterilizing condi^-^ 
Jtlons. Toxic Inaterial Si such as copper, must^ot 

be used;- Aluminum, stainless st^el , or glass' 

(Pyrex) are-lcbeptable. ' . 



TRAINING 
GUIDE NOTES 



WATER MONITO RING PROCEDURE: Total Coliform Test by the Membrane Filter Matbod 



•OPERATING PkCC^DURES 



A. Pretest Procedures 
(Continued) 



.9- Blanks, Dilution ^ 
. , Water 



STEP SEQUENCE 



5, Sterilize pi pets. 



§• Store cans in a clean dry 
place until needed.' 

\. Prepare stock solution of 
" ^potassium di hydrogen phos- 
• phate (KHgPO^^rby dissolv- 
ing 34-0 grams of this 
chemical in 5*00 ml of dis- 
tilled water and adjusting 
its pH to^7,2.with-lN NaOH 
Dilute to 1 liter in 

volumetric, flask, 
< » 

2, Prepare stock* solution of 
magnesium sulfate . 
(MgSp^-yHgO) by dissolving 

- '5a;grams of tttis chemical 
.'1n 500-600 m] of distilled 
water and, after to/nplete 
dissolving, bring the 
filial volume to, 1 liter in 
a volumetric flask. 



567 
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INFORMATION/OPERATING GOALS/SPECIFICATIONS 



5a. At least 1 hour jn oven at 170°C, or 
5b. In 'autoclave at 15 pounds steam pressure for 15 
minutes. Cans removed quickly from autoclave 
after sterilizing With.aixl of asbestos gloves and 
opened, quickly and slightly to allow residual 
steam to escape for a- few seconds. 



I . ^ ■. . ■ 

la. Distilled wal;er maV be measured in 500'ml ^radu- 
. ^ 3ted cylinder/. . . .'v^. ...... . . _ 

lb. Label. to. show contents, identity of preparer, and 

date TDf preparation. 
Ic. Stor.efd in refrig'erjitor. 
Id, Discarded if mold or. turbtdity appear. 



\ 



• TRAINING 
GUIDE NOT£S 
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Iter. Methoi 



n-14 



OPERATING PROCEDURES 



A. Pretest Procedures 
(Continued) 



STEP SEQUENCE 



,3, Prepare wording solutiorr ^ 
of dilution water by add- 
ing 1.25 ml of the ' 
potass i^ilm dijiydrogen 
phosphate stock solution 
and 5 ml of thfe^magnesiuifi>' 
sulfate stock sol utiaf™> 
each liter of distilled ' 
water to be used in the 
preparation of dilution 
. water, 

4. DeTiyer enough working 

^ solution to each dilution 
water bottle -so that after 
sterilization the bottle » 
will contain 99* ± 2 ml, of 

• dilution v^ater., 

5. Place caps on bottles^ 
loosely. « • . 

6. Sterilize in autoclave.' 

7. Remove from* autpclave, 
tighterl bottle caps; cool 

to robm temperature. 

• * *ft 

8. - Sto>e in cool placed 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



3a. A 10 ml 'or 5 ml 'pi pet is satisfactory for 

delivery of bath of, these stock solutions^ pro- 
videdthat it has graduation marks to deliver 
the/pnmer amount^ Use separate pipets for each 
soiutior/ to prevent Gontaipination. 



4a. Recommended that dilution .^ater boilles Jiave. a , 
/ marking at the desired 99 ml quantity/ Aipount 
^to^be delivered to bottle 'before sterilization . 
cannot ^be stated exactly as* evaporation is • ' 
different with differing conditions and. auto- . 
'Claves.^ Ordinarily about/102 ml will be required 



6a. 15 minutes ^at T2rc. 



8a. Dilution bottles ^eady';for ^ise. / Ly; be stofed 



8b 



.'indefinitely.^ " ' i ^ 
Some evaporatiSn loss JW^occu^ in. time and int 
these cases,* sterile simiTarly^prepa^eed Wat^jp ^ 
may be added. This is^'why a* qalibrated^fljed. 
^bottle is desirabJe " ' " 



TRAINING 
GUIDE NOTES 
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/ WATER MONITORING PROCEDU 


IE: Totc^l Cbliform Test by the 


Membrane Filter Method 
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. • OPERATING PROCEDURES 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/ SPECIFICATIONS 


TRAINING 
GUIDE NOTES 




Pretest Procedures 
(Continued) « 
10. Preparation of 
Total Col j form 
Medium . ' 


* ' • 

1. Retrieve and inspect 
dehydrated. m-ENDO broth 

medium.* 
'/ 


' Ta. Best stored in desiccator which prevents moisture 
from* damaging medium.-, 
lb. Powder must be light pink without signs of. 
hardening or color change to blood red -hue." ^ 

id . ' 


VI. A. 10.1 
(p. 41) 

* i 

1 


f 


o 

« 


. 2. Weigh 1 gram of dehydrated 
m-ENDO broth. 

3. Place powder in a clean, 
- - dry 50 ml Erlenmeyer fl,ask^. 


% 

2a. Sufficient for 20 ml of medium which prepares 

10 petri dishes. - 
2b. Analytical balance having a $ens1fivity of 1 mg' 

will be required. 
2c. More than 2* grams betng weighed .can be done on 

le^s sensitive balance. This would'provide more 
. plates, but, of course, some medium can be 
• discarded.' 

p. • 


1 

II.A.10.2 
-(p. 36) 

* 






4. Prepare an alcohol -water 
solution as follovys^* \ 

a-. Place 0.4'ml of ] 
ethanol.in a clean, dry 
25 ml 'graduate. 


4a. Graduate need not -be 'sterile. No acceptable ' 
substitutes for^fetharfof. Use 1 ml pi pet 
graduated in 0.1. ml increments. 
' "4te., A Squeeze bottle addition to the graduate makes " 
control of the distilled water addition easier. 


VI.A.10.4 
(p. 41) • 






» 

b. i^d distilled wai«r to^ 
the graduate tcT^he 
^ ^ 20 ml (park. 


- 


• • 


\ 

• 

* 




5. Add a-'$mall -amount of the 
ethanol -water solution to 
the powderMn the flask 
"^(about 5 ml). Swirl flask 
to mix>owder and then add 
the remainder o-^the water. 


5a. Small addition of water makes it easier to re- 
, ' move powder from walls of flask. 

♦ 

* 

c • • • •* 


• 

« 

* 




• 

• 


% 


♦ 
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WATER MONITORING PROCEDURE: Total Coliform Test by /the •Membrane FfTter Method 



OPERATING PROCEDURES 


STEP SEQUENCE.' ^ 


^ /INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING 
GUIDE NOTES 


A. Pretest Procedures 
(Contiriued) 

* \ 

.11. Preparation of 
m-ENDO Plate 

, * * V 
\ 

* 

f 


'6. Cover top' of flask with 
^ aluminum foil . 

f 

7. Heat flask on a hot plate 
set to high heat range. 

8. Remove at ?irst sign of 
boil ing. 

• 

' 1. Remove a sterile petri - 
'dish from its container. 
Loosen its cover without 
removal . • 

2. Rem6va.a stierile absorp- 
tion pad from 'its container 
and pl^ace in dish. Replace 
cover which is st4n kept 
loosely fitting. 

3. Transfer approximately 2 ml 
of the m-E|jPO broth to the 

^ absorption pad within the 
dish\ ^ ^• 

4. Gently tip' the. op^ened 
petri dish until a droplet 
of medium forms on the 

. inner lower edgfe. 


6a. Some laboratories use a screw-cap to cover the 
flask. If this is to b^ practiced, make sure^ 
that the cap is LOOSE when beating to relieve 
pressure* bt^i It up during heating. 

7a. Constant stirring is necessary to prevent 
charring or burning of medium.^ 

8a*. Prolonged heating reduces selectivity of medium. 
8b. •Do not autoclave this medium. 
8c. Medium ready for use. Can b^" stored in^ refrig- 
erator for up to 96 "hours {)efore di'scarcjing. 

> la. "Usually tn a sleeve of pre-stef il ized plastic 

,on6j-time-use dishes! ^ 
, lb. Laboratory reusable sterilized glas^ dishes can 
alternately be used. 

2a.NJsually packaged with membrane filters, or, 
alternately;, can be separately laboratory 
sterilized. ^ / 
^2b. Use a forceps which has teen standing in'a flask 
of alcohol and ttren passed quickly through .a 
flame to remove residual alcohol to* handle the'^'\ 
pad..',, • . 

i ' N 

3a. Plate can -ba stored in refrigerator for bp to 
'96 hours before discarding or used immedijately. 

4a. A 2 ml> broth addition js usually an excessive 

amount. ^- ' / " 
4b. Hold petri di^h cover in other hand. -Do hot 

allow it to become contaminated. . 


• 

ft 

V 

) 

V ■ • / 

1 



EFFLUENT MONITORING PROCEDtfRF ; Total Coliform Test by the Membrane .Filter Method 



OPERATING PROCEDURES 



A, Pretest Procedures 
♦ (Continued) 



^STEP SEQUENCE* 



Gently shake out large 
droplet to waste* Replace 
cover tightlV- 



INFORMATION/OPERATING GOALS/SPBCIFICATIONS 



5a, Plate is ready for use in analysis. 

5b, Keep plate from excessive exposure to light, 
^ particularly sunlight, 

5c/ It has been fqund that this procedyre will in- 
variably give an optimum amount jifJnedium, 
whereas, trying to measure precisely the same 
amount for each p^ate.will give deviations from 
. optimum amounts more 'frequently, 

5d, If plate is to be used within the hour simply 
cover with a paper towel on the benth. If a 
greater time is expected, place in refrigerator 
until used. 



TRAINING 
GUIDE NOTES^ 



B, First -Day Procedure 
1, Equipment 
jgsiMaintenance , . 



2, Sample Collection 
..and Handling * 



K Check, record, and adjust, 
/if necessary, the 35*^0 ' 
incubator, 

» ♦ 

,2, Check, record (If done) 
and adjust (if necessary) 
the refrigerator, v 

1. 00*11 ect sample, uSe a 
grab, direct filling, or 
suitable device collectibfi 
' technique, * 



2,;.Apply label .to bottle and 
enter required information 



*la. Representative of water supply systeifi, 
lb. Leave sufficient air space in bottle to allow 

shaking of sample (at least 2,5 cm'or 1 inch),' 
iG- Do not rin^e^bottle before collecting, sample as 

this would cause loss of dechlorinating agent, ' 
Id, Exercise care to-prevent contamination- of sartples 



2a. 



/ 



575 



ERJC 



Enter required information as per agency re^^"^ 
quirements, A minimum^useful amount of entries 
include: * * 

*name of sampler ('complete name, not initials) 
*locatiori/code of collection site ^ 
*time of ^collection 

*chlorine residual j[water before 'sampling) 
*date of colTection, * . 



576 



EFFLUENT MONITORING PROCEDURE: Total Coliform Test bv th^ Mpmhran* Fnta,. Math«H • "'^-''8 


\ 

1 

V 


OPERATING PROCEDURES ^ 


STEP SEQUENCE 


INFORMATION/OPERATING GOALS/SPECIFICAIIONS' t 


TRAINING, . 
GUIDE NOTES 


f B. First Day Procedure 
M '(Continued) 


. 3. Place bottle in closed ice 
chest. 




» 




4* Transport tq^^ laboratory 
and dispose of sample in 
accordance with laboratory 
policies. ■ , 


4a. Sample should be an^alyzed as soon as possible. 
Immediate analysis is best but up to 6 hours 
holding time is acceptable. 


3. Preanalys.is 
Preparation 


1. Prepare lafciora tor/ data 
sh^et. . ^ 


• 

la. No standard data sheet! Use form recommended by 

laboratory/agency, 
lb. Some of required information will be en sample 

label. 


* 

m ' 


• • 


•2. Disinfect laboratory 
bench; wipe dry. 


2a. Use sponge and disinfectant; paper toweling. 

* ' /• ■ • 


i 

If 


4^ Equipment and- 
. Material Pr^epara- 
tion/Assembly 

« 


1. Assemble required v 
equipment and "materia]. 

• ♦ 


la. Filtration funnel assembly^, sterile. 

lb. Side ap suction flask, 1 liter si^'e. 

Ic. Hose, Suction w/clamp. - , 

Id. Vaquum source, operation^il , 

le. Sfiieet, data. ' i 

If. Prepared m-ENDO dishes. (4 rfequired) 
'Ig. Membrane filters, sterile. \ 

Ih. 99-ml buffered, distilled watfer blank. 
' li. Forceps and disinfectant container (methanol) . 

Ij. Pencil/, marking. 
/ Ik. Sample bottle. • ' , . ' 
;.1l. Graduate, sterile, 50 ml',-foiT. hood protected. 

Im. Burner, gas, w/hose' joined to gas. source. 


• 


* » 


If , 


* pipets, .10 ml, 1 ml sterile, (not shown) 
* • * buffered distilled rinse. water (about 250 ml 
per analysis). ' ' - 




' r 
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WATER MONITORI NG PROCEOORE: Total ColifornCTest b:/)khe Membrane FiUeV Method 



llr20.- 



OPERATING PRCCECURES 



B. First Day Procedure 
(Continued) 



\ 



STEP SEQUENCE 



ERIC 



4. 



•Assemble the units of the 
filtrattWi apparatus. 



Test the fiUraftion 
apparatus for operation, 



Assemble the units of the 
fl'ltration'^unrt. assembly: 
Dnwrap sterile funnel baaje 
from wrapping and pljace^on 



base unit; 



INFORijATl'ON/OPt:RATING COALS/Sf ECIFigilONS 



581 . 



2a. Suction side of apparatus may, depending on 
choice of e(j^uipment, consist of sidearm suction 
./lask, suction line-, pinch clamp, and suction - 
device. Such an arrangement is" shown below: 



hbie 



pinch clamp" 



stopcock 




sidearm flask. 



3a, 



Check suction units for cleanliness and operation 
Of)e1i Sucti<5n line by tu^n^'ng on stopcock and rye- 
moving pinch clamp and check for suction at neck 
of sidearm flask'by placing |)dlm of hand over 
neck of flask and n'oting presence of suction. 
Replace and close pinch clamp and note if suction 
is cut off from the flask. ^ NOTE: This test is 
made without the filtration' funnel assembly being 
Installed. - 



4a 



The filtration unit assembly consists of a' funnel 
and a base which should be. cleam, .sterile, a'nd in 
operational status. ' \ • 

41;). 'Manufacturers usually provide kits for mainte- 

nance of units. . ' - ^ 

4c/Do. rfot contaminate working areas of funnel 
assembly (screen, inner area of'funnel, funnel 
lip, etc.). 

4d. Stopper may be retained on base of filtration ^ 
, unit throughout the usage and sterilization of 
the base. , ^ ■ - 



TRAINING 
GUIDE NOTES 



V.B.4.2 
(p. 39) 



/ 

i 
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WATp HONITORmG PROCEDURE: Total Coli/orm Test by the Membrane FiTter Method 



OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



First Day Procedure. 
(Conttnued) 



4e. Units of filtration a^sefnbly are sterilized by 
steam after wrapping in Kraft paper or aluminum 
^ foil. 



funn 



base 



S. Sample >iltr|tions 
A, 40 ml Volume 



5. ' Light burner/ * 

6, .Label m-ENDO phrte with * 
necessary identification^ 

^ "markings^ ^ 

r. Place membrane filter (MF)^ 
•on* base of funnef unit-^and 
. ^ centered evenly orl the J 
, screen' assembly. 




ftftration 

funsel 

assembly^ 



stopper 



S^.^.Some laboratories use an alcohol lamp, v 
,6a. Conforms* to data .sReet\.> * (See flow sheet,), ' 



la. Funnel top removell carefully to avoid contami- 
' natioa. Do-wt place on contaminated surface. 
Besf to hold in hand while using foVceps in other 



,83 
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WA1ER M0NI,i;OH rr<6 PROCEDURE; Total 'Col if orm. Test by the Membrane Filter Method 
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ORERATI.NG PROCEDURES 



STEP SEQUENCE 



I NFORMAT I Ofj/OPERAT I NG GOALS/ SPEC I F I CAT I OHS 



TRAINING 
GUIDE NOTES 



B. First Day Procedure 
(Continued) • 



7 . 



4 



ERIC 



D6liVer a small volume of 
sterile buffered distilled 
rinse water inside the 
funnel. 



3; Deliver sample volume to 
funnel by using a. sterile 
graduate.. 



.85 



lb. MF placed grid pr inked side UP." MF handled 
with flamed forceps and only on the membranes 
outer 3/16 inch of its circumference. " 




Ic. Replace funnel top. Avoid. over-tightgning wMch 
can damage the MF or cause leakage 

1 ■ . , ' 

2^. . Use approximeftely 10 ml pf wafer. , * 

2b. Observe funnel for leakage.. If any, disassembl'e 
'unit and repeat from Step 1 after inspectfng 

base of funnel for possible' debris or damage. 

Persistent leakage will necessitate tfeintenance 

or replacement of funnel unit. 

3a. Thoroughly shake sample bottle prior to filling ' 
graduate to 40 ml mark. A minimum requirement 
would be 25 complete up-and-down (or back-and- 
forth). movements of about 0.3 ml (1 foot) in 

• • 7 seconds. 

3b. St&rile graduate is prepared by oven steriliza- 
'tio'n with an aluminum foi-l cap. • " 



See Flow 
Sheet 
(p. 3) m% 



u u ^ 



/ 



WATER MONITORING PROCEDURE; ' Total' Qoli form lest by the Membrane Filter Method 



OPERATj/IG PRCCEDURES, » 



B. First Day Procedure 
. (Continued) 



587 



STEP Sequence 



4. Gently pour sample (40 mj) 
into funnel. 



IflFCRMAT ION/OPERATING GOALS/SPECIFICATIONS 



3c. Volume in graduate is measured by sightit>g if the 
jneniscus lower curve being evenvwith the 40 ml 
mark. ^ 



meniscus line 



^40 - 
- 30 -I 



glass graduate 



^^^^^^ 



eye level 



(bottom of meniscus line 
toOcUns 40 ml lin« 
in a parallel plane) 



4a 



Avoid splashing. Pour, slowly and close to top^' 
• of funnel without touching'sides. ■ * 
4b. Allow a 5 second drainage period before shaking 

off the last drop. 
4c. Graduate marked TC (to contain): Rinse graduate 
severalrtimes with sterile watpr and pour each 
"^rinsing individually into funnel. 
4(^. -graduate marked. TD (to deliver): Rinsing not 
necessary, but, allow at least 5 secorvds drainage 
time and then gently tap off last-.drop into . 
funnel. ' 



TRAINING • 
GUIDE NOTES 



1 1 _<>o 




WATER MONMORING PROCEDURE! Total rn1ifn».m T«t K„ M.„u.-„-r..,.. . ■• n.o/i 


u • * 


- - » 








0PERATIH6 PROCEDURES 


STEP SEQUENCE 


•INFORMATION/OPERATING GOALS/SPECIFICATIONS 


TRAINING ' 
GUIDE NOTES . 


B. First. Day Procedure j 
(Continued) 

» 


5. Open vacuum control valve 
dnu remove pincn clamp to 
allow vacuum to filter^ 

. sample through MF. 


. 5a. Vacuum must not be allowed to enter system .prior 
or during the previous step as this would suclc ^ 
sample prematurely and bacterial dispersion will 
not occur over membrane. 
5b. Allow complete passage of sample through MF. 


• 

» 

♦ 


1 


6.^ Rinse funnel three times 

with sj:erile buffered 
^ distilled water. 

• 


Ca. Rinsings remove afl of residual sample dr'oplets ' 

' from sides of funnel. 
'6b. Allow complete flushing of each- rinse through -• 

membrane before applying next rinse. 
6c. Use about 25, ml for each rinse and pass around 
funnel to rinse complete circumference (circulefr 
.. motion of hand around funnelfof funnel. Do not 
touch inside area of funnel. ' 


1 

\ r 




7. RepVace pinch clamp on 
suction hose. ' . • 


^7a. Interrupts vacuum delivery to iplask 
7b. Will not allow MF' to be lifted from base without 

possiblerdamage due to strong suction being 

continued. . • 
7c. Some Jabora tor ies may. elect to use control valve 

for this operation- and not use pinch clamp. 


* 

• 


V, ' 


a. Disconnect funnel locking 
. , device and" lift funnel / 
^ from base to expose MF. 


8a. 'Best to holdVfunnel iff one hand'while using 

*Torceps with 'Other. Some .laboratories. may elect * 
to either: ^ 

■ *ljse a 'germicidal cabinet to'ftbld funnel, 
uac a lunnci noiQing device. 


v.8.6.1 
(p. 39) 




• 


- But,, in any event,. DO NOT place funnel whet-e it 
can become contaminate.d if it is to be used for 
another sample as is this analysis. 






9. Removfe membraiie from ' 
funnel base. ' 

1 • ' 


9a. Again, 'handle membrane rarpfniiw iiin-h ■F^:^LaA 

■forceps (quickly flamed after removing from ' . 
aVcohol immersion jar - NOT HEATED) and onlv on 
'Outer 3/16 inch of membrane. 
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WATER MOHITORING PROCEDURE; //Total Coliform Test by the MeifibrafleVilter Method 



OPERATING PROCEDURES 


STEP SEQUENCE 


1 ' 

infqrHation/operating goals/specifications 


TRAINING 
GUIDE NOTES 


8. First Day Procedure 
(Contirtwed) 


N , 


9b.- Break* residual vacuum jn flask by gently lifting 
^ ^ .. edge of MP before removing.' 


* 


if 


iO. 'Replace funnel on* base if' 
it is helcf in other hand,' 
or, replace.when conven- 
ient if held in hoVding ; 

^ device or UV* light box. 

• 


IGa. Funnel unit: is now^ready to receive the next 
y sample as the three rinses have been found 4;o 
he sufficient to cleanse the funnel of bacteria, 
which can tiiflifence this test (carry-over or'loss 
of bacteria). 


V.B.6.3 




r , • 

n. Renrove cover from m-ENDO 
dish. 

% 


11a.' Do hot a^low it to become contaminated. Can « 
either be held in the hand or placed on the lab 
^bench. . "\ 














/ 




covert. _ J % 






% 

i 

• 


*- " * , * 

• ' ' * - 

• 


# ' ^ - ^^^^ ' V 

base with • \ 
' m-ENOO 
mediMm ' 




/ 

^ f * 

• % 
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Filter Method 



T1-26 



OPERATING PROCEDURES- 



( 



■STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING , 
GUIDE NOTES 



B; First Day Procedure 
(Continued) 



12. .Plgice MF over the m-ENDO 
medium. Close the dish 
tightly when membrane 
shows elimination of air 
pockets. • , 



12a. 
12b 



r 

12d. 



1^' 



13. Invert- p'etri' dish (turn 
upside down). The bottom 
or plate ba^e will now be 
on^top and th^ MF will be 
upside down. ' Labe] 'di^h. 



14. p\ 



ce dish in the inverted 
pofeition within 'the 3S°C 
■Inaubator. 




13a. 
13b. 



14a. 
14b. 

14c. 



Grid or inked side surface 'contains the bacteria 
and must not.be placed next to the m-ENDO. 
If air pockets persist (indicated % white areas 
With pink colored m-£NDO liquid) pick up the 
MF by its edge and re-roll. Persistent clear dr 
white areas usually indicate that there is too 
little broth on the pad. Add a drop of m-ENDO 
td^the pad if necessary while holding up a corner* 
of the MF. Do not place broth' over the membrane. 
-Use J rolling action dto eliminate air pockets. 
Do not run forceps of any objejij over the MF as 
it js very delicate and damag^ftan result^ in poor 
plate results. ^ ' - K 

Some amoiiht of air spots is tolerable if. they 
are outside the .working areii- of *where° the' ~ ^ 
bacteria were plated. About 3/16 inch is 
acceptable.^ 

Use wax marker^ or a label "used by facility.' 
Indicate time of plating dnd, sample number^ ' 



Plate IS inveirted ito prevent droplets from i 
f^Jling down" on/iF destroying the colonial 
growth of th«,bac;ieria. • 

■Do not crowd >Ufes.-' Ff d nQmber Q.f them have 
be stacked, place-them no more than three high 
with -an unused ^area around theiti equal'. to the size 
of a petri dish. ... 
Allow an incubation period of 22^-24 hours'. Be 
sure time of plating i^- indicated on data sheet. 



•to 
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WATER MONITORING PROCEDURE; Total Col i form Test by^the Membrarre Filter Method 



X" 



T 



OPERATING' PROCEDURES. 



STEP SEQUENCE 



JtJFORMATION/OPERATING GOALS/SPEeiFIOATIONS 



•TRAINING 
GUIDE NOTES 



B. 



First Day Procedure 
(Continued) 
B. 8 ml Sample 
Volume 



ERIC 



5135 



!• Place menibrane filter (MF) 
on base of funnel u^it 
and' centered evenly on the 

, screen assembly,/ > ' 

2. Deliver a small! volume of 
sterile buffereci distilled 
rinse water inside the 
fjjnnel • 

3. Deliver sample volume to 
funnel by using a sterile 
pipet. • 



la. As previously described. 



2a. As previously ^described. 



4. Gently pipet the 8 ml intc/ 
the funnel^ * \ 

5. Open v^uum control .valve 
. and remove pinch clamp to 

allow vacuum to filter . 
sample .through MF» 



6^^ Rinse funneTthree times 
with sterile buffered * 
distilled •water-' 

7. Replace pinci} clamp on 
* suction hose. 



3a. Thorougtjly shake, sample bottle as described 

previously. ^ > 

3b» Fill pipet to about fife IQ ml mark and apply 
finger pressure to liold thJrTffrrount within ^pipet. 

3c. Allow voTume^to fall' to exactly the 8 ml gradua- 
" tfon. 'Hold and maintain this volume by finger 
pressitije. • • * 

4^. As previously described in B.5A-.4a-b. . 



6a. As described' previously. 
7a. As' described' previously. 
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WATER M)flITORING PROCEDURE: Total Col i form Test bythe Membrane Filter Method 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING' GOALS/SPECIFICATIONS , 



TRAINING 
GUIDE NOTES 



B* First Day Procedures. 
(Continued) 



C- 0*8 ml Sample 
Volume 



8. Disconnect f^unnel locking 
device and lift funnel 
from base to expose MFs 

9* Remove membrane from 
funnel base. 

10. Replace funnel on base if 
' it is held In other hand, 
or, replace when con- 
venient if he.ld in holding 
device or UV light bax. 

lit Remove cover from m-ENDO 
dish. ' 

12. Place MF over the m-ENDO 
medium., Close th^^dish 
tightly when membrane 
shows elimination of air 
pockets. 

13. Invert petri dish. 

14. Place dish "in the inverted 
position within the Z^^'Z^ 

^ incubator. » J . 

1- Accomplish complete fil- 
tration procedure as 
described ^previously 
(steps 1-14) for other 
volumes. 



8a. As described previously. 



9a. As described previously. 
10a. As described previously. 



x7 k 



Mia. As described previously. 
12a. .As described previously. 



14a. As described previously. 



la. All items of step sequence and of this column 
. are identical except for the means of obtaining 
the sample volume whi^rh is as follows: 

A. Use a 1 ml pipet. Fill pipet to zero mark and 
apply finger pressure to hold tfvis amount 
within pipet. Drop level to 0.2 ml mark. 

B. Gently pipet the .8 ml sample volume- into the 
funnel. Pipets may be of two general types: 



(Continu'ed) 
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WATER MONITORING l>ROCEDURE; 



Total .Coliform Jest by the Membrane Filter Method 



OPERATING PROCEDURES 



B. Firs* Day Procedures 
(Continued) 



D;- 0.08 ml Sample 
Volume 



C. Second Day Procedure, 
1* Colony. Counting 
Procedure' 



STEP 



Accomplish complete .fil- 
tration procedures as 
described previously 
(steps 1-14) for other 
volumes. 



^1. Remove petri dishes from 
^' incubator wjth careful 
handling to avoid jarring 
of plates. Turn plates 
over where cap is npw on? 
top. 



INFORMATION/OPERATING GOALS/SPECIFICATIONS' 



nger 



a. TD (To Deliver). . .This type allows proper 

volume delivery when the liquid level 

either drops to a marked line valuer * 
fallis. to the delivery tip with full Ti 
release. / 
^ b. TC (To Cont^n)...This type wi-ll have 

profjer volume delivery of the full pipet 
' contjents oirB^when the last, remaining 
vol time is fo^ibly ejected from the 
by blowing. * * , » - 

la. All items' of. step sequence and of this column 
are identical except for the means of obtaining^ 
the sa^mple volume which is as follows: 

^ A. Reqliired materials: ^ ♦ 

a. Pipet, .sterile, 1» ml • ' 

b. Pipet, sterile, 10 ml ' • 

c. 99-ml dilution blank water level adjusted, 
if necessary, by use of sterile .pipet or 
sterile pipet and"4ilution water; 

B. Add 1 ml of well shaken sample water to the 
99r:ml blank and shake this well* to distribute 
sample. 

C. Water the 10 ml pipet, otkain water from the 
•bl'ank and pipet 8 ml to the funnel. 



la. Incubation period has been within the 22-24 hour 
period. No deviations are permitted: 

lb. Rough handlirlg can cause spattering of droplets 
within plate and possibly causing difficulty in 
* courfting.. 



TRAINING 
GUIDE NOTES 
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WATER HONITORING PROCEDURE: Total Col i form Test by the Membrane Filter Method 
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OPERATir^ PROCEDURES 



C. 



Second Day Procedure 
(Continued) 



STEP SEQUENCE 



. Observe visually which 
plates are within the 

, Countable plate range (20- 
80 colonies). Select those 
within this range for 
counting. 



J 



3. Count selected plates fom 
total collform colonies 
with microscopic aid. Ad- 
just light source to give 
maximum sheen development 
to colonies, if any. 




.INFORMATION/OPERATING .GOALS/SPECIFICATIONS 



ERIC 
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2a. This ability comes with experience, but plates 
which are overcrowded or those with less than 20 
.are readily apparent. 
.2b. .Observation of numerous 'colonies on the MF, even 
C-^i^ they are not sheen containing colonies, will 
require counting since there is a 200 count maxi 
^ mm allowable colony count. The 200 colonies or 
, more of all types (which Includes col'iforms) is an 
, amount of growth which produces Interferences with 
validity of -results. ■ 
2c. It IS necessary only to record counts within the 
given range, but, if not possible, we will cover 
exceptions later with examples. 

3a. Binocular wide field dissecting microscope with 
1 0-1 5)Kmagn1f1 cation preferred, but magnifying 
lens /acceptable. * 

3b. Cool, I white, fluorescent lighting system neces- 
sary. A near vertical light adjustment is 
t usually optimum., 

3c, Sheen is characteristic of the collform group of 
bacteria and is a.golden, metallic-like reflect!^ 
property on the surface of the colonies. Sheen 
can. completely or partially cover the colony. It 
can also appear as'flecks. ANY AMOUNT OF SHEEN 
^ is c6nsidered positive. ^ 



TRAINING ^ 
GUIDE NOTES. 
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WATER MCWITO RING PROCEDURE; Total Coliform. T?st by the Membrane FilW Method 




OPERATING PROCEDURES 



'..A 



JSTEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING- 
GUIDE NOTES. 



C. Secftnd Day Procedure 
(Continued)- 
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ERIC 



4.^ Sel 
to 
to 



ect colony count/counts 
use. Utilize formula 
calculate couat/.100 mL 



3d. Microscopically scan membrane with a back-and- 
forth movement over the grids and count all • 
, xolonies having sheen. 





3e; 



4a. 



The dashed cirqle indic^ites the effective filter- 
ing area. The dashed back-and-forth line indi- 
cates the cc^ony counting pathway .^j 

Colonies are rals'ed, usually circular, growths of 
original bacteria Which was planted qn the mem- 
brane and are considered "tOv,^be the result of a 
single organism liiultiplylng Nnany times to produce 
a visible colony. 



Colony Count 




Formula ^ 
•Total Coliforms/lOO ml = 100 x 



Example #1 
mis Filtered 
40 

' 8 
0.8' 
O.08 



No. ^pf mis Filtered 



No. Colonies ' TC/lOO ml 

TNTC (Indicates too 
numerous to count) 
TNTC - , 

TNTC ■ - . 

35 43,750 



Usef 35 colonies with .0.08 ml sample valume which 
calculates to 44,000/.100 ml (Use two significant 
• ^1 guides ): • ^ ' 

a 1 1 -01 



V.C.1.36 
(p. 40.) 
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OPERATING fROGEDURES 


• ■ STEP SEQUEHCE • 


INFORMATION/OPERATING GGA|:S/SPECIFICATIONS. 


TRAINING 
GUIDE NOTES 


C. Second Day Procedure 
(Continued) 

4 

; * , 

* 

> 

O 


9 • 

■:. ■ 

V 

» ; 


Example #2 

mis Filtered No. Colonies TC/lOO ml ' 

• ' ^2 >.JSl ' : Combined. - 

' 'n^fl 1 ^-^V"' - ^Calculation 
. 0.8 . below 20 • • . . 

.0.08 beltiw 20 . - . 
*»u ml + 8 ml *p 48 ml 
, 70 coloijies + 22 colonies = 92 colonies 

TC/lOO ml = TOO x^ll = 190/100 ml • 

. Use: 190/100 ml as count baseid oh combined values 
. of the plates. ' . ^ 


• 

• 


• 


c 


• 

'* .Or 

I * ' 

9 

• 


Example #3 . . ' ' . 
mis Filtered No. Colonies TC/lOO ml 
» 40 - ; TNTC . " .'• . . ' 
A • TNTC ' ' , -V 
0.8 270 (80 conforms 4 ' >200 (greater 
V 190 backar'ound . than 200) 
' •, colonies) • |..imit sur- 
" , passed— not 
ft -«o ' "sed , > 
0-08 7.5 ^ 94,000 

- Use: 75 colonies from'the 0.08. volume to give a 
count of 94,000/100 mis ; 

t * 


• 




o 

♦ 


• . • ( \ , •- . • 

* * * » 
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OPERATING PROCEDURES 


STEP SEQUENCE . 


INFORMATION/OPERATING GOALS/SPECIFICATIONS ^ ^ 


•TRAINING 
. GUIDE NOTES 


. C. Second Day Procedure 
(Continued) ^ . ^ 


^ « • 


Example i4 - 

mls' Filtered No. Colonies TC/lOO ml 




. ■ . " - 




40 TNTC . . • - ' 
8 TNTC . ■■ 
u • O 1 ou - 
0.08 ^ ■ 90 110,000 


• « 






Rationale: Use that count which is closer tp the 
maximum 80 count. 








Example #B - . 


V. 




> 


Nnls Filtered' No. Colonies Tt/lOO ml 


* * ' ^* " ■ 


♦ 


40 * "17 ^ « 4^ 
8 ''3 
- 0.8 ^ 0 • . . - 

0.08 r (3 




* 


• • * « 


Rationale: Use that count Vrhich is closer to the 
. - ' , minimum 20 count. 




V. • 




Example if6 . • 

-mis Filtered No. Colonies * TC/lOO ml 

,40. ^ <) . * ^ O^Less than" 3) 
fin" 

- - 0.8 ■ ; 0 ■ - ■' 

-0.i38;\ ' .0 - " . ■ - • ' 

Rationales. Assume that tlteaa.rga^t volume, delivered. 

has one colony. \Jse this in calculations 
and call the result < (leSs than). 




t 

• 1 

\ 

♦ * 


* 




V 
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OPERATING PROCEDURES 



STEP SEQUENCE 



INFORMATION/OPERATING GOALS/SPECIFICATIONS 



TRAINING 
GUIDE NOTES 



C. Second Day Procedure 
(Continued) 
2. Recording Data 



3. Dispo'sition of 
Counted Plates 




60 



K Record counts as values 

: ^per 1QQ ml . 

Process to verification 
• ■ test, if necessary. 



2. Dispose of .plates in 
approved manner. 



la. Record and protess data las required by organiza- 
tion/agency. 



la. 



2a 



Some, all, or none of the plates' may be processed 
■to this test dependent uppn requirements of ar-. 
ganizgtion/agency. ' . ^ ' » 



V.C.3.1a 



Any LIVE organisms are tWbe considered as ' 
POTENTIALLY DANGEROUS to humans, - 
2b. Usual dispositionals by autoclaving (s.te^im 

sterilizing) 'in a metal container>^ theii -discard- 
'ing in waste recepticles (Note: Red^dye can. 
still cause staining so handle to preclude 
contami^jation. 
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/ , WATER MONITORING PROCEDURE: Total Col 1 form "Test by the Membrane Filter Method 
• . SECTION * TOPIC ' 



I Introduction 

• II* "^^^^ Educational Concepts - Mathematics 

III* ' ' ' Educational Concepts r Science 

* ^ ' Educational Concepts' - Conwunlcatlqns 

V* Field and Laboratory Equipment 

.VI* ■ ^ Field and Laboratory Reagents 

; ^Vrr ' ~ ■ Field and Laboratory Analyses 

.VIII ^-.^ 'Safety * 

IX . Records and Reports 



/ 




*Tra1n1ng guide tnaterlals are presented here unqler the headings marked *. 
These standardized headings are used -through this Series of procedures. 
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EDUCATIONAL CONCEPTS - MATHEMATICS 



Section II 



TRAINING GUIDE NOTE 



REFERENCES/RES'OURCES 



A. 10,2 

> 



Since 48 grams of m-ENDO broth ^Jowdered medium and 
20 ml of 95% Ethanol\.are required to prepare 1 liter 
(1000 ml) of m-ENDO broth, it is possible to Calcu- 
late weights and volumes to prepare any requirement 
based upon the number of plates desired. Calcula- 
tions are. based upon knowing the above figures and 
theVequirement of 2.0 nil of broth for each pad 
saturation. 

For rapid calculations the following two formulas 
c*n be used: < 

1. No. of plates de§ired x 0.096 = grams m-ENPO 

2. No. K)f plates desired x 0.04 = ml Ethanol. ■ 



EXAMPLE : If 47 plates' of m-ENDO are required: 



1. -47 X 0.096 = 4,512 or 4.5 grams m-ENDO. 

2. 47 X 0.04 = 1.88 or 1.9 ml Ethanol. 



94 ml 
total 
■vol ume 



NOTE: ' Due to the practical and technical difficul- 
ties involved in weighing very small portions as, for 
instance, 0.096 -grams of m-ENDO for one plate re- 
quirement* it would be wise to prepare at least 10 
plates (0,96 or 1.0 gram-m-ENDO and. 0.4 ml Ethanol) 
as a minimum requirement. 



A. 
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EDUCATIONAL CONCEPTS - SCIENCE' 



Section - III 



TRAINING' GUME NOTE 



REFERENCES/RESOURCES 



A. 1,2b 



di 



FRir 



A relative humidity of over 90 percent is necessary 
in, order to obtain bacterial growth on the membrane 
filter (colony) which has not been inhibited by a 
lack of this moistui^:*» ihhlblted^olonies will in- 
variably lie smaller and less apt to give the typical 
sheen characteristic of a frank coliform. 

A x:losed container, such as a pjastjc vegetable 
crisper, may be placed within the incubator and have 
within the container a saturated humid atmospherei 
A convenient way of accomplishing this is to wet a 
few paper towels and place w1/th1n the crisper or box 

An accurate Solid heat sink incubator is acceptable 
for use. This is constructed of a solid metallic 
Jblock having slots for insertion of the pet ri dishes 
Since there are no provisions for a high humidity- 
chamber in this type of incubator, it Is important 
to* only use the types of petri dishes having a tight 
attachment of cover- to-base. thus preventing los$ of 
moisture during the incubation period. 



Std, h)eth; 14:^37 
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FIELD AND LABORATORY EQUIPMENT 



Section V 



TRAINING GUIDE NOTE 



Incubator should^^be kept drafts or direct 

sunlight in order to prevent temperature inside the 
incubator from changing outside the temperature 
range specified (35°C +'0.5°C). ' - 

Power supply should be selected so that there will , 
not be too many pieces of Equipment on the same 
circuit. Otherwise circuiJts will be blown repeat- 
edly* 

Mercury bulb thermometer* usually used in most fn- 
Cuba tors and a recording thermometer are acceptable. 
Thermometers must be calibrated against a mercury 
bulb thermometer which is (or calibrated against) a 
National Bureau .of Standards issue and used with 
the certificate and correction chart. 

Sterilizing ovens should be of sufficient size to 
prevent crowding of materials to be sterilizecj. The 
information beloH summarizes the use of the oven. 

MATERIAL 
STERILIZED 



REFERENCES/RESOURCES 



A.1.3 



A. 2 



standard Methods for the 
Examination tff Water and 
Wastewater , 14th Ed. TT975) 
APHA, WPCF, AWWA,.-p..880 ff. 
(Hereafter referred to as: 
Std'. Meth. 14:(Pagfr No.%) 



Std. Meth. 14: 



881 
885 



Glagsware 

y 

Glassware 



CONDITIONS . 

170°C format 
least 60 min. 



160°C for -at 
least 60 rain. 



Glassware within 170^C,for at 
metal container lecist 120 min. 



Other material 



.170°C for^t 
least 60 mijfi-. 

In 



REMARKS 

If internal oven, 
charactenstics are 
unknown J ] 

If oven , temperature 
uniform throughout 
chamber 



Material must be 
capable of with- 
standing sterilizing 
conditions 



Alternately, a gas sterilizing unit can be used in 
place of the hotrair oven. Refer to Standard Methods 
and manufacturer's catalogs for details of such a 
unit (ethylene oxide gas). 

Conflicting temperature/tinfe* relationships appear in , 
differing references, but, the over-r1d1,ng consider- 
ation is how .this time/temper^ature feUt-ionship works 
15 your hands, with your* equipment, and considering 
the results of sterility testing. 



WATER MONITORING PROCEDURES; Total Coliform Test by the Membrane Filter Method 



FIELD AND LABORATORY EQUIPMilT 



Section V 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A.4 



B.4.2 



B.6.1 



Distil led waterv must not contain substances pre- 
venting tcfcterial growth, or be Kighly nutritive. 
There are required-procedures for testing distilled 
water and shouljr be undertaken only by professional 
bacteriologists or in laboratories where this is 
done regularly. Alternately, a source of deionized 
water which meets all requirements as imposed on 
distilled water is suitable for use in bacterio- 
logical operations. . ^ ^ 

Diagram and equipment listing describe the type of 
units most commonly used in the. membrane filter 
procedure. They are by no meaps^he pnly acceptable 
arrangement which can be utilizg^; Different modes 
of obtaining a vacuum or its contro? are available. 
Also, various vacuum flask arrangements are accept- 
able as well as the' 1j|Des of vacuum controls. To 
preclude numerous exampTes, the one, described will 
be sufficient to give, technological procedures which 
are acceptable and the. reader cair refer to Standard , 
Methods and Manufacturer's catalogs for further 
Information regarding system components or field 



Std..Meth. 14:887 



units which are acceptable. 



A germicidal cabinet Is an enclosed unit which con- 
tains an active germicidal lamp '(UV.) wMch produces 
a 99.9% bacterial kill in 2 minutes. I* is Important 
not to have UV leakage from cabinet which can be 
detrimental to the analyst's. eyes 1 A funnel holding 
device is designed to hold the funnel ^nd prevent 4ts 
contamination. ' ' . • 

EXAMPLE , . 



Std. Meth. 14:933 , 




split-rmg 
holding device 





funnel in hoidtr 
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rtlT^st by 



the Membrane Filter Method 



FIELD AND LABORATORY EQUIPMENT 



'Section V 



TRAINING GUIDE NOTE 



REFERENCESyESOURCES 



B.6.3' 



C.1.3e 



C.3.1a 



Funnpl units are considisred to he acceptable for use 
for t^e*next sample Unless an interval of 30 minutes 
or I'Onger elapses befoice the next sample is run. In 
this case the unit musri)e resterilized.' 

Occasiqnally colonial. growth will be' observed to be 
irregular such as the following: 




B 




UsutiTly, as in A and B, the colonics are reajltly 
discernible as being multiple colonies - 2, for A and 
ifor B. In the case Tof Z and D, however, this 
separation is not readily apparent anti the judgment, 
based on experience ,^jjif^the analyst becomes impor- 
tant'. ■ In the-case 0f D the long itrand growth may be 
caused by a particle of debris which allowed chan- 
neled growth of one or more bacteria/ 

The^ verification test is accomplished hy picking the 
presumptive sheened col i form colony with a sterile 
needle and passing it tfirough a s.eries of broth' med*ia 
to observe for another cqjiform characteristic-gas' 
formation in a/seTective mediunr. Refer to Standard 
Method? for a detailed performance of this verifica- 
tion test. 



GIG 



\ 
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Std. Meth. 14:920 
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FIELD AND LABORATORY REAGENTS 



Section VI 



TRAINING GUIDE NOTE 



REFERENCES/RESOURCES 



A. 10.1 



A. 10.4 



Procedures are given for m-ENDO broth medium pre- 
paration whixh is, however, not the, only acceptable 
method available. Other acceptable m-ENDO medium 
preparations included 

A. m-ENDO Agar Medium 

This includes the addition of the complex carbo- 
hydrate agar whose' purpose Is to solidify the 
medium. In this preparation the absorption pad 
IS not required for the analysis, -1 

B. Pre-prepared'Ampouled m-ENDO Medium 

A complete prepe^-ed medium which is enclosed in a 
glass tube. Contains enough medium for a single 
test and has the advantages of a longer shelf life 
and convenience of use. Is somewhat more costly 
than laboratory preparation, especia3{y when many 
plates are to be processed. 

thanol is. added to flistilled water in a 2% dilution 
or the mrENDO medium., 'The amounts, of course, would 
le different depending 6n the petri dish requirements 

The table below giv6s some useful information as 

refbrence: 











^0. of Plates" 
n-ENDO Re- 
quired 


Alcohol-Water 
Required, mis 


Ethanol . 

* mis 


■"m-ENDO Broth 
Powder, qm 


500 

250 
50 
25 
10 

' 5 


1 liter 
(1000 ml) 
• 500 
100 
50 
20 
10 


^20' 

10- 

. 2 
1 • 
•0.'4 
(^0.2 


48 

• 24 
4.8 

2.4 

.96 or 1.0 
y .48 or .5 


Some laboratories, prepare a large amburft of the , 
solution and,, when tightly stoppered, can ^ used / 
.for extended p'eriods. - I. ' 











inis outline was prepared by^ Rocco Russomanno. 

Microbiologist, National Training and Operational 

OWPO, USEPA, Cincinnati, - 
Ohio 45268 • 
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LABORATORY SAFETY PRACTICES 



I INTRODUCTION 



A Sale Use^-^ Handling and Storage jof Chemicals 

1 Chemicals in any iotm can pe safely 
stored^ handled^ and used llktheir ; 
hazardous physical and chemical 
properties are A(Uy yide rstood and the 
necessary preeautions^ including the 
use of proper safeguards and personal 
protective equipment are observed. 

2 The manaigement of every unit within a 
mgn^acturing estabUshment must give 
whplehearted support to a Well integrated 
safety policy. 

B General Rules for Laboratory Safety 

1 Supervisory perscxmel should think 
"safety. " Their attitude toward fire 

and safety standard practices is reflected 
^ in the behavior of their entire staff. 

2 A safety program is only as strong as 
the worker's will to do the correct ^ 
things at the right time. 

3 The fundamental weakness of most 

^ safety .programs lies in too much lip^, 
' service to safely rules and not enough x. 
action in putting them into practice^ 

1 >*^e^ety practices should be practical and 
^ ■ , enlbrceablei^ ' ^ 

5 Accident j>reyentipi3i. is based on ^certa^n 
common standards of education^ training 
of personnel and provision of safeguards 
against accidents. 



n LABORATORY DESIGN AND EQUIPMENT 

A .Type of Construction ^ 

^ 1 Fire-resistarft or noncombustlble 

2^,Multiple;stotybuildkgs should/^la^ « , 
adequate means of exit. ''^ . 



Stairways enclosed with brick br 
concrete walls 



4 Laboratories should have adequate exit 
doors to permit quick, safe escape in 
an emergency and to protect ^he 
occupants from fires or accidents in 
adjoining rooms. Eaph room should be 
checked to make sure there is no 
chance of a person being trapped by 
fire, explosions, or ;:elease of dangerous 

. gases. . 

5 Laboratory rooms in whiph most of the 
work is cat- ried out withHOanunable 
liquids or ^ses should be provided 
with explosion* vienting windpws. 

B Arrangement of Furniture and Equipment' 

1 Furniture should be. arranged for . 
maximuin utilization of available spa^e 
and should provide working conditionfj^ 
that are efficient and safe. 

2 Aisles betwe&n^enches should be at 

• least 4 feet wide to provide adequate 
room for passage of personnel and 
equipment; 

S Desks shotdd be isplated from^'beixches 
pr adequately protected. \^ 

• 4 Every laboratory should have an eye- 
wash station a3|id a safety shower^.^ 



C Hoods. and Ventilation 



1 Adequate hood ^cilities {shotUd be 
installed where work with hi^ly toxic 
or highly flammable materials are usid. 

2 Hoods should be ventilated separately ' 
and the exhaust should be terminated 

at a safe distance from the building. 

3 Make-^up air should be supplied to 
rooms or to hoods to replace the ^ 
quantity of air exhausted throuj^ the 
hoods. 



PC. SA. lab. 1.11.77 ^ 
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4 Hood vait^ilation systems are best 

^ - designed to have an air flow of not less 
than 60 linear feet per minute across 
^he face of the hood« with all doors open 
and 150, if toxic materials are involved, 

5 Exhaust fans should be sp^rk«-proof if 
exhausting flammable vapors and 
corrosive resistant if handling corrosive 
fumes* 

6 Controls for all services should be 
located at the front of the hood and 
should be operable when the hood door 
£s clQsed, • ^ 

1 All laboratory rooms should have the 
air changed continuously at a rate 
, depending on the materials being 
bandied, 

I 

D Electrical Services " . ^ 

1 Electrical outlets should be placed 
outside of hoods to afford Qasy access 
and thus protect them from spills and - 
corrosion by gases, 

2 Noninterchangeable plugs should be 
provided for multiple, electrical services, 

3 Adequate outlets should be provided and 
should be of the three -pole type to 
provide for adequate grounding, 

E Storage ^ , 

.> 1 Laboratories should provide for adequate 
storage space for mechanical equipment 
and glassware which wilbb« used 
regularly, 

2 Flammable solvents should not be stored 
in glass bottles over one liter in size. 
Large quantities should t)e stored in 

^ metal s&ifety cans,o Quantities requiring 
containers larger than one gallon should 
be stored, outside the laboratory, 

3 Explosion pro&f refrigerators should be" ^ 
*used for the storage of highly volatile 

^ and flammable solvents. 



Cylinders^ of compressed or liquified' 
gases should not be stored, in ihe 
laboratory. 



F Housekeeping 



\ 



Housekeeping plays an important role 
in reducing the frequency of laboratory 
accidents. Rooms should be kept in a' 
neat orderly condition* Floors, shelves, 
and tables should be kept free from 
dirt and frpm all apparatus and chemi** 
cals not in use, 

A cluttered laboratory is a dangerous 
place to work. Maintenance of a clean 
and orderly-worjcsmace is indicative 'of 
interest^ personal FM:ide» and safety- 
mindednes^. 



3 Passageways should be kept clear to all 
buildir^g exits and stairways, 

4 Metal containers should be provided for 
the disposal of broken glassware anci 
should be properly labeled, 

5 Separate approved waste disposal ckns, 
should be provided for the disposal/.of 
waste chemi<:als,l ^ 

6 Flamxzjiable liquids not miscible with 
wilbr and cornbsive materials^ or 

' compounds which are likely to give off 
toxic vapors should Qever be poured 
into'the sink, 

G Fire Protection . , 

I Laboratory personnel should be 

adequately traine^ regarding pertinent ^ 
V ' fire hazards associ^ed with their work, 

^2 Personnel should know rules of fire 
, prevention knd methods of combating 
fires', 

3 Fire extinguishers (CO^ type) shoxUd 
* be provided at convenient locations and 
peVsonnel should be instructed in their 
use, ' 

'4 Automatic sprinkler systems are 
effective for. the control of fires in 
chemical laboratories, * > 
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H Alarms 



An approved fire alarm system should 
brprovided. 

Wherever a hazard of aocide^^ release 
of toxic gases exists^ a gas ali^lm 
system to warn pc^pattts to evacuate 
the building shot^ M provided. 

Gas nuifsks of oxygen^r compressed air 
Itype should be located near exits ^nd 
selected personnel tn^ed to use them. 



in HANDUNG^GIA^SSWARE 

A Receivings Inspectioli and Storage 

1 Packages containing glassware shoqld 
.4 be opened ahd inspected for cracked or 
nicked pieces« pieces with flaws that 
,may biicome cracked infuse, and badly 
; 0 shaped l)i^ce%*, * 

J vi^ Gllilsjirare should be stored o»well- 
■ li^tedst9ckroom shelv^ desi|pied and 
^ . hfvin^'coping^f sufficient*ejight.^ ^ : 
. arb^d^the edgei^to'prevenjt the pieces 
, from failing off. 

B Labdratory^Practjice ^ . 

1 Select glassware tiiat is des||ne(l ^r^e 
typeof work planned. 

• 2 'rocutuglasstia>ingor a.rod, makea 

■ - straight'Clean cut with a cutter or^ile 
• t 'at the point where the piece is to be 
^severed; Place a. towel over 'the pieci^ 

to prdtect the hands and.fingers, theni 

break away from the boc^. . 

3 Jubing^fa 

heaUd nichr(pme|l^re looped around the 
piece at the point of severance. 

4 Wh^A it is necessary to insert a piece 

• ot glasi fubinjt or a rod thrpuit^ a . 
perforated rubber oi;* cprk stopperr^ 
select the correct bore so that the 
Inserfiomcan be made without excessive 
strain. > . \^ 



Use electric mantels for heating 
distillation apparatus, .etc. 

6 To,rempve glass splinters, use a 
whisk brdom and a dustpan. Very 
small pieces can be picked up with a 
large piece of wet cott9n. 



fV GASESAND FLAMMABLE SOLVENTS 

■^"^ * ■ 

> A Gas Cylinders 

1 Large cylinders rhnst be slecurely 
fastened so that l^ey cannot be dis- 
^^^^.^..^lodged or tipped in any direction. 

lonneotions, gauges, re^lators or 
Ittings used with other cylinders must 
,ot be interchanged with oxygen 
cylinder fittings because of ttie possi*- 
bility of fire or explosion from / a 
reaction between oxygen and residual ' 
oU in the fitting. " ' * ^ ^ ^ 

3 Return empty cylinders promptly with 
protective caps replaced. ' 

|b flammable Solvents 




I Store in designated areas well 
i ventilated. ^ 



' Flash Rojht of a liquid is the temperature 
at wWch it gives off vapor sufficient to 
- ,form>n igiiitible mixture with the air 
hear th6 surface of the liquid or within 

c the vessel usedt . 



o 3 IgnitiQii temperature of a substance ia 
the minimum temperature i^equired'to 

, ^ 'inttiate^or cause self-sustained com- 
bustion independently* of the^heating or 
heated element. 

4 Ext>los4ve or flammable limits . For 
\ ^ most ;riammable liquids, gases and 

solids there is a minimuni concentration 
^ Y^vapor in air or o3(ygen below which 
^ Mpropaga^on of flame does not occur on 
X. contact with a source of ij^^iition. 

There £s also,a xhaxii^uri! proportion of 
vapor or gas in air above which 
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propagation of 'flame does not occur. 
These limit mixtures of vapor or gas 
with ^ir, whicl^i If ignited will just 
• propagate flame, are known^as ttVs 
"lowpr and higtier explosive or flammable 
Umits." 

5 Explosive Range % The difference 
between the lower and higher explosive 
or flammable limits, expressed in. 

''terms of percentage of vapor or gas in 
air by volume is known as the "explosive 
range." • 

6 Vapoi; Density is the relative density 
of the vapor as compared with air. • 

7 ^Underwriter's Laboratories Classification 
is a standard c}assification for ^)rading 
the relative hazard of the various 

/ flammable liquids. This classification 
is based oo^4hf following scale: 





Ether Class * . * • » )^ . « « . Ipo 
Gasoline Class. 90 - 100 

Alcohol (ethyl) Class. ♦ ... 60 - 70 

^ Kerosene Class . 30 - -40 

Paraffin Oil Class 10 - 20 

8 ^tinguishing agents 
^ / - 

V CHEMICA L HA ZAftDS 



A Acids and Alkalies 



1 i^ome of the most hazardous chemicals 
ar^ the "strong" or "mineral" acids 

^ , such as hydrothloric, hydrofluoric, . 
sulfuric and nitric^ 

2 Organic acids are less hazardous 

. because of their comparatively low 
ionization f)Otentials* However, such 
acjds as phenol (carbolic jacid),* • 
^ hydrocyanic and oxalic^ar^ extremely 
hfiizardous because of their toxic 
properties ♦ 

J; Classificatiori pi acids 



B Oxidizing Materials^ 

1 Such oxidizing agents as chlorates, 
peroxides, operchlorates and perchloric 

,acid, in contacVwith organic matter 
^ can cause explosions and fire.^ . 

2 They are, exothermic and decompose . 
rapidly, liberating oxygen which reacts 
with organic compoimda. 

3 Typical hazardous oxidizing agents are: 



^ Chlorine Dioxide' 
Sodium Chlorate 
' * Potassium Chrqmat^ 
Chromium Trioxide 
Perchloric Acid 

C Explosive Power 

1 Many chemicals- are explosive or form 
compounds that are e^tplosive and 
should be treated accordingly. 

2 A few of the more common examples 

of this class of hazardous materials are: 

Acetylides * . 

Silver Fulminate 

Peroxides 

l^eracetic Acid" ^ . ^ 

Nitroglycerine 

Picric Acid * * 

thlorine and Ethylene ^ ' 

Sodium Metal 

Calcium Carbide / 
D Toxicity 

1 Laboratory chemicals improperly 
"^Btored or handled can cause injury to. 
personnel by virtqe of their toxicity, 

2 Types of exposure . There are four 
types of exposure to chemicals: 

a Coritact-with the skin and eyes 

b Inhalation ^ , - ^ • 

c Swallowing • J 

d Injection 
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Laboratory Safety Practices 



VI PRECAUTIONARY MEA SURES 



V 




A Clothing and Personal Protective Equij^ent 

-1 Chemical laboratories should hav« ^ 
, special protective clothing andTequhjijftto 
readily available for emergei^^^^f^ and 
for secondary protection of personnel " 
working with hazardous materials. 

^ 2 Equipment should be provided for adequate: 

* ^ i, E^ye protecticm 
,b Body protection 
c Respiratory protection 
d Foot protection - 
e Hand prqtectidn 

\ 

B Bodily Injury' . 

1 BUzns, eye injuries, and poisoning are 

the^ injuries with which laboratory 
. people must be most concerned. 



i 



2 First emphasis in the laboratory 
^ should be on preventing accfdents\ 

This means, observing all recognized 
' safe practices using necessary personal 
- protective equipment and exercising 
proper control* over poisonous sub- 
stances at the source of exposure. ^ 

3 So that a physician can be summoned 

^' promptly, every laboratory should have 
posted the name s« telephone niunbers* 
and addresses of doctors to be called 
in an emergency requiring medical care. 

REFERENCES # 

Guide for Safety in the Chemical Laboratory, 
the General Safety Committee of the ' 
Manufacturing Chemists Association, Inc., 
Van Npstrand, New York (1954). 



' This outline .>^as prepared by Paul F. Hallbach, 
Chemist, National Training and Operational 
Technology Center # MOTD, OWI^O. USEPA, 
Cincinnati, Ohio 45268 

Descriptors: Safety, Laboratory, Practices 
Safety, Laboratory Design Chemical Storage, 
Gas Cylinders, Flammable Solvents 
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